
------�'"--------

[ 

�.� 
FINAL ENVIIWNJiIENTAL IMPACT STATEMENT 

REVIEW &: EST ABLISHlVIENT 

OF NATURAL GAS CURTAILMENT PRIORITIES 

Volume 3 

U.s. Department of Energy 

Economic Regulatory Administration 

October; 1980 





FINAL ENVIRONMENTAL IM PACT STATEM ENT 

REVIEW & ESTABLISH M ENT 

OF NATURAL GAS C URTAILMENT PRIO RITIES 

Volume 3 

U.S. Department of Energy 

Economic Regulatory Administration 

October, 1980 

J� 





I. COVER SHEET 
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Designation: Final Environmental Impact Statement 

Abstract: This Final EIS (Volume 3) and accompanying Regulatory Analysis (Volu mes 

1, 2, and 4) are prepared by the Economic Regulatory Administration (ERA) as part of a 

comprehensive programmatic review of alternatives to existing federal policy on 

curtailment of natural gas deliveries during periods of shortage. The curtailment of  

natural gas causes economic impacts and it causes curtailed users to substitute fuels 

which increase pollu tion. The findings of the Regulatory Analysis show that so me 

alternative curtailment policies will reduce economic impacts below the level asso­

ciated with existing federal policy. The findings of the EIS show that, for any given 

level of shortage, there are negligible overall differences between environmental 

impacts of alternative curtailment policies and environmental i mpacts of existing 

federal policy. No viable alternative was found which could reduce the overall level of 

environmental impacts . However, the Federal Energy Regulatory Com m ission (FERC) 

can, under any policy alternative, exercise mitigation measures to reduce the level of 

impact in cases of  special hardship. 
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II. SUMMARY 

A. The Problem:  Natural Gas Curtailment 

Since the late 196 0 1s, shortages of natural gas have caused curtailment of service 

by interstate pipelines, particularly during winter season periods of peak demand. The 

long-run outlook is for continuing depletion of natural gas supplies and for capacity 

constraints during peak demand that will require curtailment by many interstate pipe­

lines. The objective of federal curtailment policy is to minimize the impacts of these 

shortages. 

When a supplier has insufficient gas to satisfy all de mand, certain customers are 

selected to be curtailed. Since residential and other small users cannot be curtailed 

effectively, the cutbacks are focused on larger users, primarily in the industrial and 

electric utility sectors. Federal policy attempts to assure that these curtailments are 

equitable (Le., treating like users in like fashion) and economically efficient (i.e.,  

putting the gas where it is most needed or most highly valued). 

Users who are curtailed may temporarily substitute another fuel for the natural 

gas they would otherwise use. Some users faced with the likelihood of frequent curtail­

ments elect to permanently convert their facilities to other fuels. Since most of the 

popular alternative fuels produce greater quantities of air pollution than natural gas, 

curtailment results in side effects on air quality. Another objective of federal policy, 

therefore, is to mitigate or avoid these environmental impacts. 

B. Existing Federal Curtailment Policy 

As a result of natural gas curtailments by interstate pipeline companies, the 

Federal Power Commission (FPC) ,  in 1973 , issued Statement of Policy Order No. 467 
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(later amended by Orders Nos. 467 -A and 467 -B). These orders established nine 

categories of gas use arranged in an order of priority that was to be followed in the 

curtailment of service. These "end use priorities" of the "467 -B policy" placed the 

highest priority on maintaining service to residential and small com mercial users. 

Lowest priority was given to utility and large industrial users who were already being 

served on an "interruptible" basis. The other end use categories were defined along a 

gradient of  levels of priority between these extremes. 

The FPC implemented its 467-B policy by approving, on a case-by-case basis, 

curtailment plans submitted by the individual interstate pipelines. Under the Depart­

ment of Energy Organization Act of 1977, these administrative and enforcement re­

sponsibilities for curtailment were transferred to the Federal Energy Regulatory Com­

mission (FERC). The authority to review and establish curtailment priorities was given 

to the Secretary of Energy. 

It is important to appreciate the fact that this existing federal program based on 

end use priorities does not guarantee that curtailment at the end users' level will always 

take place in this specified way. This is because sales by interstate pipelines are only 

an intermediate step in the total distribution system. The usual distribution sequence 

consists of an interstate sale from a pipeline to a distribution company followed by 

intra-state sales from the distribution company to end use customers. Although many 

of the over 1,5 0 0  distribution companies try to follow the 467-B curtailment priorities, 

these intra-state transactions are not directly regulated by the federal government. 

C. Programmatic Review of Alternative Federal Curtailment Policies 

The Secretary of Energy delegated the responsibility for review and establish­

ment of curtailment priorities to the Administrator of the Econom ic Regulatory 

Administration (ERA). In carrying out this responsib ility, ERA began a program matic 
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review (a comprehesive, national-level policy review including a programmatic EIS) of 

the existing 467-B policy to determine if any modifications were worthwhile or whether 

any alternative types of curtailment policies offered significant advantages over the 

present system. 

In 1978, the Natural Gas Policy Act (NGPA) mandated two specific modifications 

in curtailment priorities: Section 401, granting a separate priority for tTessential 

agricultural uses,tT and Section 402, providing a priority for tTessential industrial process 

and feedstock uses." The Department of Energy (DOE) au thority for policy formulation 

in these matters was delegated to ERA by the Secretary of Energy. A final rule has 

already been adopted for the agricultural priority because a statutory deadline for this 

was specified in the NG P A. 

D. National Environmental Policy Act (NEPA) Documentation 

This Final Environmental Impact Statement (EIS) and the accompanying Regu-

latory Analysis present findings of the ERA programmatic review of curtailment policy. 

As a programmatic impact statement, the EIS reviews the environmental impacts of 

alternative curtailment policies which may be the subject of ensuing rule making 

procedures. There is a prefe�r��aHgr.naJiye referr§q to ,herein as the "improved 467-BtT 
-_.,--_. __ . .... ." � , .. -......... ,,, .. .,.�-."--., .. �, . 

alternative. 'rhis alternative entails no changes from the present system except those 

mandated by the, NG P A (agricultural and process and feedstock priorities) and the 

encouragement of free flow of gas between pipelines. This alternative was the basis for 

the proposed rule issued on July 2, 1980 (10 CPR Part 580). ee final rule incorporates 

minor changes bu t is essentially the sam:] 
In line with new NEPA regulations of the Council on Environmental Quality, the 

Final Environmental Impact Statement can be combined with another DOE document 

such as the Regulatory Analysis to avoid duplication of material. This is accomplished 
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as follows. Volumes 1, 2, and 4 develop the Regulatory Analysis in detail. This third 

volume contains the Final Environmental Impact Statement. Section V of the EIS 

includes a summary of the Regulatory Analysis to provide a complete background for 

those primarily interested in the EIS. 

E. Alternatives Considered 

The Regulatory Analysis evaluates a wide range of altenatives that were chosen 

to represent different generic approaches that may be taken to minimize inequities and 

economic inefficiencies in curtailment. The EIS compares the environmental impacts 

of all of these alternatives to the status quo and identifies measures to mitigate these 

effects. The EIS also explores other alternatives representing rTbest environmental" 

approaches to curtailment in which the minimization of environmental effects is taken 

as the primary objective. The results of these analyses are summarized in the following 

two sections. 

F. Results of Regulatory Analysis 

The Regulatory Analysis evaluates alternatives within the following three 

generic classes of curtailment strategies: 

• Rationing 

• Pricing 

• Beyond Curtailment 

TlRationing" covers the whole class of curtailment schemes that are based on a 

set of administrative rules. Rationing alternatives are perceived to be the most 

equitable and, sometimes, an efficient means of allocating available supply. Some 

policy alternatives are aimed at making rationing plans work better in the presence of 

real world complexities while others attempt to improve the economic efficiency of 

rationing plans. Both types of strategies may impose heavier administrative burdens. 
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The existing rationing system that has developed under present federal curtail­

ment policy is used as a reference case for comparing alternatives. The "do-nothing" 

alternative projects this status quo into the future with no changes. The changes 

mandated by the NGPA, requiring priorities for agriculture and process and feedstock 

uses, are examined as modifications to the status quo. 

"Pricing" covers approaches using market forces to allocate gas during shortages. 

Allocating gas by allowing price increases during shortages is the most economically 

efficient type of curtailment policy, but it has limitations. The feasibility of pricing 

alternatives is limited by legal, institutional, and informational barriers. 

Going "beyond curtailment" there are alternatives which combine curtailment 

policy with other policy on natural gas supply and use. The major alternative in this 

category is the modification of rate structures for gas service to reflect the risk of 

curtailment. Rate structures affect all aspects of gas supply and demand. There are 

legal and practical obstacles also limiting the feasibility of this idea. 

Supply projections (through 1990) used in the Regulatory Analysis take account of 

the supply provisions of the Natural Gas Policy Act of 1978 (NGP A). High, low, and 

base case annual demand and supply projections were used to provide a range of 

shortages beyond those generated by weather fluctuation. In even the most optimistic 

cases of increased supply and increased storage, there will be short periods where 

curtailment is necessary because weather causes sharp peaks in demand. 

The Regulatory Analysis presents quantitative comparisons among alternatives 

and presents summaries of the economic efficiency of the three generic approaches to 

curtailment. Economic efficiency is judged on two types of costs: user shortage costs 

(the impacts of shortages on end users) and supplier operating costs (the costs of efforts 

to minimize or avoid shortages). The table below summarizes order-of-magnitude cost 

estimates associated with specific alternatives based on the most probable or base case 

annual demand for the 1981-82 winter season. Detailed findings of the Regulatory 

Analysis are presented in Volume 1. 
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Rationing Approach 

"Do-nothing" Variant 

"Improved 467 B" Variant 

"Percentage LimW' Variant 

"Agricultural Priority" Variant 

User Shortage.!.! 
Costs 

(Billion $) 

$ 5.6 B 

4.1 B 

4.5 B 

6 . 4  B 

"Process and Feedstock Priority" Variant 5 . 6  B 

"Rolling Base" Period 

Pricing Approach 

"Auction" Variant 

"Auction Within Incremental Pricing" 
Variant 

Beyond Curtailment Approach 

"Rate Structure" Variant 

5.7 B 

3 . 3  B 

5.2 B 

1 . 4  B 

SupplierY 
Operating Costs 

(Billion $) 

$ 1 8 .0 B 

18 . 5  B 

18 . 0  B 

1 8 .1 B 

18 . 0  B 

18 . 1  B 

1 8 . 5  B 

18 . 2  B 

1 8 .6 B 

Y The difference between the amOW1.t shown for the" Do-nothing Variant" and the other alternatives 
indicates the impact of each variant; e.g., the impact of the "Improved 467-B Variant" is $1.0 billion 

G. Results of Environmental Impact Analysis 

1. Air Quality Analysis 

The most direct and obvious environmental effect of natural gas curtailment is 

that alternate fuels burned during periods of shortage produce an increase in air 

pollution emissions. Analysis of this effect at a national level is made difficult by the 

fact that air quality is a very local site-specific phenomenon and there are over 1 5 0 , 0 0 0  

curtailable end users whose individual locations, alternate fuel capabilities, and 

curtailment experiences are not precisely known. 
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Preliminary examination of the general geographic patterns of gas use and gas 

curtailment suggested an analytical approach. Approximately 68% of total industrial 

gas use takes place in major urban areas (Standard Metropolitan Statistical Areas - -

SMSA's). Many of the serious air quality problems also occur in urban areas and these 

areas contain the largest populations exposed to air pollution. Favorable availability of 

data from major urban areas made it possible to construct 54 case studies of the largest 

gas-consuming urban Air Quality Control Regions (AQCR's) in the nation. This sample 

is a large number of case studies, includes most of the major cities in the nation, and 

accounts for about 61% of total industrial gas use (89% of industrial gas use in SMSA's). 

The data base developed for these 54 AQCR's was coupled with a computer model 

designed to calculate the emissions impacts of different approaches to curtailment. 

This large sample of case studies was examined in detail to evaluate a broad range of 

types of air quality impacts that might result from alternate curtailment policies. As 

discussed below, an auxiliary analysis of smaller gas-consuming cities and non­

metropolitan areas was also performed. 

The environmental model employed in the analysis of these 54 AQCR's is based 

on the proportional model or rollback model. It assumes simply that ambient pollutant 

concentrations are proportional to emissions. This model is regarded as an "order-of­

magnitude" as opposed to a "precise" predictor of local ambient pollution levels. It is 

very suitable for programmatic national-level analysis which is necessarily a ge­

neralization of local phenomena. This is an especially useful approach When, as in this 

case, there is an existing policy and the impacts of alternatives are measured relative 

to the status quo, independent of the absolute quantities involved. 

The lido-nothing" alternative represents the continuation of the status quo which 

has resulted from the existing 467-B policy. The order-of-magnitude results for the lido 

nothing" alternative, evaluated at the base case level of demand in 1981, show that, in 51 

of 54 AQCR's, curtailment contributes less than one microgram per cubic meter to the 

24-hour 'average annual concentration of sulfur dioxide. In 39 of 54 AQCR's, 

curtailment under the status quo contributes less than one microgram per cubic meter 

to the 24-hour average annual concentration of particulates. J� 





These results are evidence that the order-of-magnitude impact of curtailment 

under the status quo is in a low range in most places. This is supported by the fact that 

these results are based on some very conservative assumptions. In order to err on the 

side of over-estimating the impact, it was assumed that all curtailed gas users have 

alternate fuel capability and that their choice of alternate fuels is biased toward those 

which produce the most pollution. In addition, a relatively extreme level of winter 

season shortage was assumed, having only a l-in-IO probability of occurring. 

Using the same conservative assumptions, the results for all other curtailment 

policy alternatives (i.e. all candidate changes from the status quo) were found to lie in 

the same order of magnitude as the "do-nothing" alternative. In every case, the 

contribution of alternate curtailment schemes to annual average pollutant con­

centrations is in the same range of one microgram per cubic meter or less for most of 

the 54 AQCR's. The net effect, therefore, ,of any of the alternative changes from the 

existing status quo is essentially zero. 

These similar results for all alternatives are explained by the fact that the large 

quantities of emissions from other sources in these major industrial areas completely 

overshadow the emissions from alternate fuels burned during winter season natural gas 

curtailments. Compared to the "do-nothing" alternative, the other curtailment alter­

natives have the primary effect of shifting some limited portion of the curtail­

ment - - and, therefore, of the alternate fuel use - - from one category of gas users to 

another. In general, the amount of gas involved in these shifts and the difference in 

emission coefficients between categories is not enough to make the results significantly 

different from the do-nothing alternative. 

In almost all cases, the AQCR's displaying the higher absolute impacts are found 

to be located in the gas-producing states or in states that are heavily dependent upon 

gas such as California and Kansas. In part this result is due to the fact that any switch 

away from clean-burning gas is more noticeable in these areas where it is the dominant 

fuel. These results are also due partially, however, to some possibly overconservative 
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assumptions about curtailments in the intra-state pipeline systems. Intra-state 

pipelines serving the producing states are not subject to federal curtailment policies, 

but are included in the EIS so as not to restrict the search for a "best environmental" 

policy. 

There are two types of special cases which may produce local impacts outside 

the order of magnitude indicated by these results. At a local sub-AQCR level, there 

may be unusually dense concentrations of industrial land use which include a large 

proportion of interruptible gas users. Such clusters may have the potential to produce 

larger pollution increments on a recurring basis in a local area. An environmental 

exempti0n procedure such as that envisioned for administration by the Federal Energy 

Regulatory Commission (FERC) under Section 502 of the NGPA can be used as a 

mitigating measure to try to avoid these circumstances. These special cases can only 

be identified and documented on a case-by-case basis using site-specific data and 

analytical techniques. The FERC staff is suitably equipped to perform this task. 

Another type of special case may result from the occurrence of local short-term 

conditions of extremely poor dispersion at a time of extremely high curtailments. 

Winter inversions, for example, are known to occur in many of the areas under study. 

This type of extreme emergency could be mitigated through the provision of relief by 

either DOE (providing more gas through special procedures for emergency or extra­

ordinary relief) or EP A (restricting alternate fuel use through emergency powers). 

As mentioned earlier, an analysis of smaller gas-consuming citi-es and non­

metropolitan areas was also performed. Constrained by data available at this level, this 

analysis shows nonetheless that some of these cases may also be candidates for the 

Section 502 exemption procedure. The candidate cases would be those where gas is th� 

predominant fuel, the emissions from other sources are not of great magnitude, and the 

same conservative assumption of 100% alternate fuel capability holds. In these circum­

stances, the absolute impact of curtailment, under any federal policy alternative, can 

be proportionately greater than in larger industrial cities. 
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The extent to which these circumstances would require special case treatment is 

heavily dependent upon the assumption of 100% alternate fuel capability in areas that 

may be more remote from major fuel supply markets and distribution centers. The 

other important variable, the proportion of fuel use made up of natural gas, can be 

estimated from data available for 88 smaller gas-consuming SMSA's (representing 7% of 

total industrial gas use). About half of these cities were found to be more than 50% 

dependent upon gas. These more gas dependent small cities follow the same geographic 

pattern as observed in the more gas dependent of the 54 AQCR's, exhibiting a 

concentration in California and the gas-producing states. A number of these cities are 

served by intra-state pipelines and are not very heavily curtailed. Among those served 

by interstate pipelines, however, it is conceivable that there are some cases where the 

particular mix of customers is very unbalanced between different curtailment priority 

categories. Some of these cities could be more vulnerable to changes in curtailment 

policy, therefore, while others could be more insulated from changes. The exemption 

procedure mentioned above can be used to alleviate any severe imbalances which may 

exist. 

The results of the analysis of small gas-consuming cities can be extended to the 

case of non-metropolitan areas. In this case, plant-by-plant data would be necessary to 

examine all of the possible circumstances that could arise. Some of these may be worth 

considering as special cases and candidates for an exemption procedure. 

An interesting finding of the E18 is that, in the case of a pricing or rate structure 

alternative, special cases may not require as much use of federally administered 

mitigation measures. This could come about because many state air pollution control 

authorities have the ability to influence users' willingness-to-pay for natural gas. If the 

pollution free properties of the fuel were appropriately valued in these special cases, 

then they may not develop into problem areas. Some of this type of automatic 

mitigation could probably occur under the pricing and rate structure alternatives. 
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A "best environmental" alternative curtailment policy was sought by adding a 

number of constraints to the environmental model used to calculate emissions impacts 

for the 54 large gas-consuming AQCR's. Under these constraints the model curtails gas 

according to priority categories subject to the restrictions: (1) that there are no 

curtailments in areas exceeding the EPA Secondary Ambient Air Quality Standards and 

(2) that the size of the increment added to ambient pollutant concentration is equal in 

all areas curtailed. These constraints are similar to the EPA non-attainment and urban 

prevention-of-significan t-deteriora tion policies. 

The outcome of these analyses is, as might be expected, that the larger absolute 

impacts shown in a few AQCR's can be avoided. As noted earlier, however, these larger 

absolute impacts are somewhat suspect, few in number, and could possibly be treated as 

special cases. The gains of the best environmental alternative are not otherwise very 

significant. Problems of implementing such an alternative could by contrast be very 

great. The administrative task of determining the optimal allocation of gas on a 

continuing basis would be an enormous undertaking. The degree of government 

intervention required might induce permanent switching away from gas to alternate 

fuels. Above all, such reallocation may prove to be a sub-optimal * environmental 

solution due to the long range transport of pollutants from one location to another. 

A variation on the above winter season approach to a best environmental 

alternative was also considered. This entailed day-to-day allocation of gas along 

individual pipelines according to an index of wind dispersion characteristics in major 

cities along each pipe. Outwardly, this approach appears administratively simpler and 

more precise. Serious deficiencies in this approach, however, include a greater 

potential for permanent switching to alternate fuels and a greatly increased risk of sub­

optimal * results due to pipeline interconnections and long range transport. 

·"Sub-optimal" describes a solution which appears to be optimal only because some 

larger aspect of the problem has not been taken into account. 
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It was concluded that the best environmental alternative does not gain much at 

the programmatic level, entails significant administrative obstacles and economic 

impacts, and may not in fact be environmentally optimal if long range transport is 

taken into account. Below the programmatic level, the best environmental alternative 

is to provide an exemption procedure that can be applied to those exceptional cases 

where curtailment might cause extreme air quality impacts. 

2. Other Environmental, Health, and Safety Issues 

Other environmental, health and safety issues associated with natural gas 

curtailment are also addressed in this Final Environmental Impact Statement including: 

water poilu tants; solid wastes; resource extraction, transport, and storage; and occu­

pational safety and health. Section V of the EIS quantifies the levels of such poUu tants 

as total suspended solids, total dissolved solids, BOD, nitrogen, phosphorous, and organic 

compounds that are typically produced by alternate fuel combustion to replace 

curtailed natural gas. The actual chain of causation that finally determines the 

importance of impacts in these categories is more attenuated and further removed from 

curtailment policy than is the case with air quality impacts. In all of these categories 

of impact, the total quantities do not differ greatly from one curtailment policy to 

another, but the geographic patterns of impact may change somewhat. 
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IV. PURPOSE AND NEED FOR ACTION 

Under the Department of Energy Organization Act of 1977, the Department of Energy 

(DO E) was given the responsibility and au thority to establish and review curtail men t 

priorities which was formerly exercised by the Federal Power Commission. The Natural 

Gas Policy Act of 1978 (NGPA) mandated two curtailment modifications: Section 401, 

granting a specific priority for !!essential agricultural uses,1I and Section 402, proposing 

a priority for lIessential industrial process and feedstock uses.1I The Secretary of_ 

Energy's authority for these matters was subsequently delegated to the Administrator 

of the Economic Regula tory Administration (ERA). In carrying out these re­

sponsibilities, ERA is conducting a comprehensive review of alternative improvements 

in gas curtailment priorities. Documents pertaining to this review include this Pro­

grammatic Final Environmental Impact Statement (Volume 3) and the accompanying 

Regulatory Analysis (Volumes 1, 2, and 4). 

As a programmatic impact statement, the EIS reviews the environmental impacts of the 

alternative types of curtailment policies which may be the SUbject of ensuing rule­

making procedures. A final rule has already been adopted for the agricultural priority 

because a statutory deadline for this was specified in the NGPA. There is a preferred 

alternative referred to herein as the lIimproved-467B!! alternative. This alternative 

entails no major changes from the present system except those mandated by the NGPA 

(agriculture and process and feedstock priorities) and the encouragement of free flow of 

gas between pipelines. This alternative was the basis for the proposed rule issued on 

July 2, 1980 (10 CFR Part 580). The final rule incorporates minor changes but is 

essentially the same. 

The objectives of this programmatic review were to examine ways in which federal 

curtailment policy can be used to: 

• improve the equity and economic efficiency of curtailment, and 

• lessen the environmental impacts associated with curtailment. 

These objectives were approached through the evaluation of a number of broad classes 

of alternative curtailment strategies. The focus of analysis for all evaluation criteria is 

on the net difference between a given alternative and no change from the present 

curtailment priority system (the lido-nothing!! alternative). Despite the modifications 

mandated by the NGPA, the effects of the present system are the only experience 

documented in historical data. Hence, lithe do-nothing!! alternative, representing no 

change from the present system, is projected into the future as the status quo or 

reference case against which other alternatives are measured. 
1 
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V. ALTERNATIVES INCLUDING THE PREFERRED ACTION 

This section presents comparative analyses of the impacts of alternative federal 

actions. In keeping with CEQ guidance the analysis in this section is focused on what 

have been identified as the major issues. The presentation is made in four parts as 

follows: 

Part 1 

Part 2 

Part 3 

Part 4 

Description of Alternatives 

Economic/Regulatory Analysis 

Air Quality Analysis 

Other Environmental, Health And Safety Issues 

Part 1 presents the major classes of alternative approaches to curtailment and 

describes the individual examples of these categories that were selected for analysis. It 

is emphasized that curtailment is an existing phenomenon and there is an existing 

federal policy to deal with it. The !!do-nothing!! alternative is defined as the 

continuation 0f the existing end use rationing system with no changes in Federal 

curtailment policy. There are economic and environmental impacts associated with 

that status quo. The analyses presented in parts 2, 3 and 4 develop impact estimates 

for the alternative approaches to curtailment providing a basis for evaluating the 

differences in impact between the alternative actions and the status quo. 

Both Part 1 and Part 2 are abstracted from the Executive Summary of the overall study 

contained in Volume 1. Volumes 1, 2, and 4 contain the completed details of the 

material summarized. In keeping with CEQ guidance the detailed material is not 

duplicated here in the EIS because all four volumes are being cil'culated together. 

The most direct and obvious environmental effect of natural gas curtailment is 

increased air poilu tion emissions due to the use of alternate fuels during periods of 

shortage. Part 3 presents the results of the environmental analysis in the tasks of: ( 1) 

assessing the air quality impacts of the selected alternatives, and (2) searching for 

potentially better alternatives from the standpoint of air quality criteria. Part 4 
presents analyses of other environmental issues associated with curtailment pelicy such 

as water poilu tants, solid waste, occupational safety, and resource extraction and 

transporta tion. 
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Part 1. Description of Alternatives 

There are variations among the curtailment priority plans presently being used, 

although most are based on the end-use theory; and there are variations among possible 

alternative types of plans. The range of alternatives is easier to understand by 

developing the classification and the hierarchy of choices shown in Figure 1.  Whereas 

there are many more specific options than the 1 5  examples shown in the third column 

-- third-level of the hierarchy -- there are only three basic approaches to curtailment, 

as shown at the top of the hierarchy and outlined below. 

1.  Rationing -- allocation, distribution, or management of available gas 

supplies by administra:ive rules applicable during shortages; the present 

system is an example. 

2. Pricing -- allocation of available gas by prices; this is the most precise 

approach to allocating available gas supplies to users with the highest cost 

of curtailment. 

3. Beyond Curtailment -- allocation that attains goals beyond the goals in 

managing natural gas curtailments. Overall energy goals can be obtained 

more easily if management during shortages is combined with manage­

ment over the long-run. An example of this approach is combining a 

pricing approach for curtailment with rate structure, as shown in Figure 1 
and Table 1 .  

There is so much variation among specific options within the rationing approach and 

within the pricing approach that these categories have been subdivided, as shown in the 

second level of the Figure 1 hierarchy. However, there is a basic theme for each of the 

three approaches; and it is helpful to review this theme before discussing the 

subdivision and the specific options that were evaluated and used to illustrate each 

basic approach. 

The rationing approach requires more governmental participation than does the use of 

pricing. The government must establish (or at least sanction) administrative rules for 

allocating available gas supplies whenever demand exceeds supply in the short-run 

capacity shortage and the long-run supply shortage. The current interstate rationing 
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Basic Approach 
(Alternative Philosophy) 

I. Rationing 

II. Pricing 

III. Beyond Curtailment 
(other energy policy 
considered with 
curtailment) 

HIERARCHY IN CLASSIFYING CURTAILMENT ALTERNATIVES 

Basic Opt ion 
(First Level Variation in Approach) 

A. F ixed rationing 

(base period and allocation rules remain 
constant to reduce user uncertainty) 

B. Responsive rationing 

(maximum uncertainty with last moment 
emergency allocation but allocation can 
focus on greatest needs, as determined 
during each shortage) 

A. Maximum pricing 

B. Hybrid 

(pricing applys only to some uses or price 
var iation is limited, making it necessary 
to have both rat ioning and pricing) 

A. Combine with other policy on gas consumption 
and production 

B. Include policy on other energy forms 

Specific Options Within Each Basic Opt ion 
(Detailed Variation that is Implementable) 

1. Do not change the present system 

2. Improve present system by freeing gas 
flow and better storage 

3. "Percentage limitation" to avoid 
extreme impacts in selected categories 

4. A binding nationwide rule 

1. Emergency planning provision 

2. "Agr iculture pr iority" uses in NGP A 

3 .  High priority for industr ial process 
and feedstock use 

4. Rolling base 

1. Sales within a pipeline 

2. Sales between pipelines 

1. Limited auct ion (DOE staff study) 

2. Once a year auct ion, interrupt ibles only 

3. Once a year auction for everyone 

1. Rate categor ies and curtailment 
prior ity categories are the same 
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Table 1: Estimated Order-Of-Magnitude Average Annual Costs Under Varying Approaches 
(Average Annual Nationwide Impacts From Pipeline To The Burner Tip By 1981 in Billion $)�/ 

I. Ration ing Approach 
"Do-Nothing" Variant 
"Improved 467-B" Variant 
"Percentage Limit" 

Variant 
"Ag. Priority" Variant 
"Process Priority" Variant 
"Rolling-Base" Period 

II. Pricing Approach 
"Auction" Variant 
"Auction Within Incre­
mental Pricing" Variant 

III. Beyond Curtailment Approach 
"Rate Structure" Variant 

How 

1 
2 
3 

4 
5 
6 

7 
8 

9 

User Shortage�/ 
Impact Cost 

(1) 

$4.0 B 
3.0 B 
3 .5 B 

4.3 B 
4.0 B 
4.0 B 

2.0 B 
3.7 B 

.6 B 

User Shortage� 
Coping Cost 

(2) 

$1.6 B 
1 . 1  B 
1 .0 B 

2.1 B 
1 .6  B 
1 .7 B 

1 .3 B 
1 . 58 

.8 B 

SUPplier� 
Opel'ating Cost 

(3) 

$18.0 B 
18.5 B 
18.0 B 

18.1 8 
18.0 B 
18.1 B 

18.5 B 
18.2 8 

18.6 8 

Non-User 
Pollution 

(4) 

Reference Case 
Neg. change�1 
Neg. Change 

Neg. Change 
Neg. Change 
Neg. Change 

Total 
Costs 1-4 

(5) 

$23 .6 B 
22.6 B 
22.5 B 

24.5 B 
23.6 B 
23.8 B 

Uncertain Gain,9,1 21 .8 B 
Uncertain Gain 23.4 B 

Uncertain Gain 20.0 B 

al Impact cost is production loss and additional cost of alternate fuel; coping cost is amortized investment outlay for additional 
SUbstitution capability; and operating costs are the sum of costs for the types of supply shown in Chapter 2 (i.e., conventional 
pipeline supply and one or more peaking supplies) for the November-March winter season. 

bl Negligible change from the "do-nothing" alternative (the re ference case) 

cl In constant 1978 dollars; but incorporating the higher rate of increase in natural gas prices than general prices. 

dl Uncertain gain over the "do-nothing" alternative (the re ference case) 





systems are based on administrative guidelines that establish the priority of deliveries 

to users every time that curtailment is necessary; low priority uses are curtailed 

completely before higher priorities each time a shortage occurs, even though the true 

relative need among priority categories and other factors might change over time. 

The pricing approach allows and encourages prices to increase during shortages to bring 

demand into line with supply. This approach relies on prices offered and paid by gas 

users to determine the highest valued uses and, thus, the allocation of gas among users 

during periods of curtailment. Pricing allows users to establish and change their 

opportunity to get gas (their priority) at each shortage period. Users can increase their 

reliability of supply via a higher bid if their need increases. A user who stands to be 

severely hurt by a specific curtailment can bid a high price and obtain gas from users 

who are in a better position to choose to sell or retain gas. Users would be expected to 

bid up to the cost of fuel sUbstitution during long-run supply shortages and bid up to the 

shortage cost during short-run capacity shortages. Study results show that the pricing 

approach would be an important refinement over rationing in determining the ranking of 

gas use on the basis of user costs -- i.e., an important refinement if a feasible pricing 

system can be designed and the costs of changing from the present system are not 

excessive. 

"Beyond curtailment" is a combination of either a rationing or pricing option with policy 

that is focused on goals beyond managing natural gas curtailments. Energy conser­

vation in general and the NGPA incremental pricing in particular are two policies 

beyond managing of gas curtailments with which a specific curtailment-management 

option might be combined. One specific option for the lTbeyond curtailment" approach 

was evaluated for this report; namely, an option to combine a pricing scheme which 

allocates gas during a potential shortage with rate structure which allocates gas over 

the long-run. The evaluation is given in Table 1 and a description is given in Chapter 3. 

There are many possibilities for options that go beyond curtailment, but the one 

evaluated for this report seems to offer the most potential for reducing costs. 

After the underlying philosophy for the three basic approaches was delineated, each 

approach was subdivided and the specific curtailment options were grouped by sub­

category. Nine of the specific options were simulated and cost estimates are given in 

Table 1. Other specific options were evaluated without simulations, as explained later. 
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The important subdivision within rationing is the set of options where priority 

classification remains fixed and the set of options where priorities are changed in 

response to new perception of relative needs. Fixed rationing evolves from a philosophy 

that whatever error there may be in present rationing should be accepted so that users 

have confidence that the same plan will be continued; users can adjust to specified 

allocations even though the allocations may not be as efficient as they could be if the 

system were being designed anew. 

As shown in the Figure 1 classification, four specific options were considered under the 

fixed rationing basic option: 

1. Do-nothing option -- this is a continuation of the present nationwide set 

of curtailment plans prior to the NGPA legislative mandate for !!agri­

culture priority!! and !!incremental pricing.!! This option was simulated and 

used as a reference for evaluating other alternatives because it is easier 

to understand than an alternative where the effects of !!agriculture 

priority!! and !!incremental pricing!! must be predicted and included. 

2. Improvement in the present system by freer gas flow between interstate 

systems and improved storage -- this option allows and encourages easier 

sales between pipeline systems and it encourages the changes in rate 

structure that will allow better use of storage for reducing shortages. 

The option was evaluated by assuming that all gas not required for firm 

customers could be sold off system and assuming that storage would 

expand to where cost of additional storage is equal to the shortage cost 

that would be eliminated through increased storage capacity. 

3. Percentage limitation option -- this is an expedient way to avoid the 

largest shortage costs within intermediate priority categories. Survey 

results indicate that curtailments above 80% often caused a high portion 

of the total shortage costs through the years. This option was simulated 

by limiting curtailment of selected priority categories to 80% -- i.e., a 

higher priority category was curtailed before increasing the curtailment 

of selected categories from 80 to 100%. 
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4. A binding nationwide rule option -- this would be a change to a uniform 

nationwide priority classification for all interstate gas pipelines; in 

essence it would expand the legislative mandate for a nationwide "agri­

culture priority" to all uses. Since this would greatly disrupt present 

curtailment plans and self-help measures, it can be dismissed without 

precise estimates of cost increases. It can be expected to increase costs 

more than the order-of-magnitude estimate of $.9 billion per year for the 

"agriculture prioritt' which is discussed later. 

There are other examples of options under fixed rationing, but the above provide 

sufficient insigh ts for developing important study findings. 

Responsive rationing evolves from the philosophy that priority categories should be 

changed when new insights on relative importance of needs for natural gas arises. The 

flexibility aspect is good, but the uncertainty that this creates and the possibility that 

each change can also generate increased costs which exceed the benefits of the change 

appears to more than offset the value of flexibility. As shown in Figure 1, there are 

four speCific options that illustrate responsive rationing: 

L Emergency planning provision -- the emergency authority provided by 

Title III of the NGPA is a good example of responsiveness because it 

allows allocation in response to the specific conditions in each shortage. 

This specific allocation scheme was not evaluated because it is based on 

legisla tion outside the scope of establishing curtailment priorities, but the 

basic idea is a good example of responsive rationing. 

2. "Agriculture priority" -- The essential agricultural-use priority estab­

lished by the NGP A illustrates responsive rationing because it reflects the 

intent of Congress to respond to special agricultural needs. Costs of 

curtailments to those below the agricultural priority are increased, and 

users become more apprehensive about further changes which may abort 

their efforts to plan around existing curtailment pa tterns. 

3. "Process and feedstock priority" -- this change, also mandated by NGP A, 

is another example of responsive rationing. Higher priority will be 

established in response to perceived needs for essential industrial process 

and feedstock uses. 
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4. Rolling base -- The rolling base period approach reviewed in this report is 

an annual update in the index of requirements from which curtailment is 

measured and is based on a two year moving average of gas consumption. 

A rolling base period can incorporate legitimate priority changes in the 

pattern of end-use over time, but it is more likely to negate self-help 

measures. 

The second and fourth examples are discussed further in the evaluation of cost 

estimates presented in Table 1. 

The best subdivision of pricing is between the option where use of pricing is maximized 

and the set of options where pricing is restricted. With any restriction on pricing it is 

necessary to develop a hybrid of the pricing and rationing approaches. An option where 

pricing is used exclusively for allocation during shortages was considered, but was not 

evaluated in detail because it is less practical than a pricing scheme combined with rate 

structure -- i.e., a pricing approach which is !'beyond curtailment!! because rate 

structure determines allocation of natural gas during periods when no supply shortages 

exist. As shown in Figure 1, complete reliance on pricing would involve bidding 

between pipeline systems and bidding among all users within a pipeline system. This 

extensive bidding would be very cumbersome, unless it is integrated with rate structure, 

as in the last row of Figure 1 and Table 1. 

A hybrid prIcmg system can have many types of limits on price variation or 

participation. The three limits on pricing that are shown in Figure 1 and outlined below 

were considered. 

1. Bidding among users in the first stage of NGPA incremental priCing -­

this bidding is limited to gas consumption for large boiler-fuel use, as 

directed in the NGPA. The order-of-magnitude estimate of $.2 billion per 

year cost saving shown in Row 8 of Table 2 could be larger if incremental 

pricing is extended to more users. 

2. Once-a-year auction for interruptible users only -- this option resembles 

d plan designed by the Public Service Commission of Wisconsin (see 

Appendix 2D in Volume 4) in which price changes only once a year and 

bidding is only among interruptible users. This option was not simulated 

because the cost reduction would be very small, given both restrictions. 
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3. Once-a-year auction for all users who are given a base allocation -- this 

option would establish the base allocation for users during a bidding 

conducted once per year. Since it does not allow responsiveness to 

weather-related short-run shortages, it does not reduce costs as much as 

the option which combines bidding and rate structure in the "beyond 

curtailment" approach (see Rows 7 and 9 in Tables 1 and 2). 

There are other hybrid systems, but those shown in Figure 1 and evaluated in Table 1 

reveal the magnitude of the cost reduction that can be obtained. 

The best subdivision for the "beyond curtailment" approach is the set of all options 

which focus on natural gas and the set of options which focus on other energy forms. 

Only the former was considered in this study and only the most prominent among 

specific options could be evaluated with available data. 

The most prominent and obvious option for including goals "beyond curtaiment" is one 

which combines curtailment and rate structure. It is the obvious combination because 

rate structure affects all aspects of gas supply and consumption. This option was found 

to be the best possible means for reducing total costs related to natural gas supply and 

curtailment; therefore, it becomes the reference for determining how far any specific 

option falls short of what is theoretically attainable in managing natural gas curtail­

ments. 

In this option, the priori ty categories would be the same as rate categories and users 

could chose their curtailment category by the price they are willing to pay by priority 

category. The rate structure would vary depending upon demand and total supply. In 

addition, there would also be a spot market to allow resale of gas and, thus, a shift to 

higher value users during short-run shortages. A complete description of the price 

responsiveness that this option provides is given in Appendix 5 D  of Volume 4. 
This option would also encourage suppliers to provide optimum storage and other 

peaking capacity. The spot market prices would indicate the true value of gas to users, 

and suppliers would increase peaking up to the point where amoritized cost per unit 

supplied equals the spot market price. 
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Both Federal and State regula tory practices, and possibly Federal laws, preclude 

implementation of this option. In particular, a satisfactory means for handling the 

excess profits as prices increase have not been developed. The option is included to 

determine the theoretical limit to which costs can be reduced. 

Further description of alternatives is in Chapter 3 of Volume 1 and Chapter 1 of Volume 

4. 
Part 2. Economic/Regulatory Analysis 

Alterna tives are first reviewed in terms of macro-economic impacts and reductions in 

total costs. Then, alternatives with greatest reductions in costs are reviewed in terms 

of equity, practicality, and contribution to other special goals. 

The selection of a curtailment option has no significant affects on real GNP. 

Curtailment impacts on gas users are offsetting because any permanently lost produc­

tion of goods and services by a curtailed end-user is made up by other establishments 

and temporarily lost production is made up later by the same end-user. However, the 

reduction in costs of curtailment under improved curtailment plans would avoid 

inflationary effects -- the inflationary effects of cost increases stemming from delayed 

production and from shifting production among producers because of curtailment. Our 

analysis shows that the net macro-economic effect of any option that reduced 

curtailment costs is a reduction in the amount of inflation equal to the reduction in 

total costs, as shown in Tables 1 and 2. 

The economic consequences of each curtailment alternative were derived through 

simulations of supplier operations, user fuel substitution, and user shortage impacts 

from curtailment. Estimated costs in our analysis represent the average cost of 

curtailment for 100 possible weather patterns for a specific winter season varying from 

much warmer to much colder than normal. Our analysis shows that estimated average 

annual costs are higher than the estimated costs for a normal winter (i.e., normal 

winter season) due, in large part, to the influence of the extremely high costs of 

curtailment during much colder than normal winters. The high costs result from 

curtailment of gas deliveries to consumers who cannot readily convert to another fuel, 

causing reduced production of goods and services, plant shutdowns and unemployment. 

Our study used average annual costs of curtailments rather than costs for a normal 





winter, to illustrate the importance of properly managing gas curtailments, especially 

the severe curtailments that occur during periods of much colder than normal weather. 

Businesses also incur added costs, such as purchase of addi tional fuels and alternate fuel 

capability, to help protect against the unusual curtailment, but major curtailment 

effects still occur. 

The order�f-magnitude estimates of average annual costs shown in Tables 1 and 2 are 

useful in comparing alternatives for managing curtailment. They provide an easy 

comparison and ranking of the economic consequences from implementing each 

alternative. Evaluation of each alternative included comparison with the do-nothing 

alternative in Row 1 of Table 1 and comparison with the potential savings offered by a 

pricing option in Row 9 of Table 1. 

Table 2 summarizes differences using the do-nothing alternative as a standard. For 

example, order�f-magnitude estimates show that the pricing option in Row 9 of Table 

2 has an average annual cost reduction of $ 3 . 6  billion compared to the do-nothing 

alternative -- a 15. 3 %  reduction in average annual costs. The difference is composed 

of shortage impact costs, fuel sUbstitution investment, and supplier operating costs as 

shown in Columns 1-3 in Table 1. 

Estimates in Table 1 incorporate all user and supplier costs that are related to 

curtailment, as explained below. Column 1 -- the short-run impact of shortages on 

users -- is all costs attributed to a specific shortage; it includes the costs of alternate 

fuel use, costs of plant shutdowns, and costs of overtime to make up production. 

Column 2 -- the long-run coping costs of users includes all long-run user costs that help 

reduce the effect of a shortage when it occurs; an example of coping cost is 

investments in facilities for alternate fuel capability. Column 3 is supplier operating 

cost and is included because some alternatives will result in the addition of storage or 

other peaking facilities which increase supplier costs. Non-user pollution costs in 

Column 4 are the damages from extra pollution caused by the use of substitute fuels. 

The differences in total costs for the nine alternatives shown in Table 2 are important 

for evaluating options. For example, improvements in the present curtailment 

priorities system -- Row 2 -- would reduce 198 1 average annual costs by $ 1  billion 

from the present system if the added costs of implementing the improvements to the 

system were minimal. Shortage-impact costs on users are reduced by $ 1  billion, and 

increased supplier operating costs are offset by reduced user coping costs. 





Table 2 

Estimated Cost Savings 

(Using The "Do-Nothing" Variant As A Reference Case) 

I. Rationing Approach 

"Do-Nothing" Variant 

TlImproved 467-BTI Variant 

"Percentage Limit" Variant 

TlAg. Priority" Variant 

"Process Priority" Variant 

"Rolling-Base" Period 

II. Pricing Approach 

"AuctionTl Variant 

"Auction Within Incre-
mental Pricing" Variant 

III. Beyond Curtailment Approach 

"Rate Structure" Variant 

Row 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Estimated Percent 
Cost Saving 
savin��/ In Cost�/ 

(1 (2) 

Reference Case 

1.0 B 4 . 2  

1.1  B 4.7 

- .9  B -3 . 8  

0 . 0  B 0 . 0  

-0 .2 B - . 8  

1.8 B 7.6 

.2 B .8  

3.6 B 15. 3  

Comments 
(3) 

The present system 

Facilitate free flow 
of gas between 

systems 

Avoid impacts from 
100% curtailment 

Required by law 

Required by law 

Update of index from 
which to measure 

curtailm en t 

See Chapter 2 

Only users under Stage 
1 of incremental pric-

ing participate 

Should be coordinated 
with DOE rate design 
studies required by 

Section 601 of 
PURPA 

�/Estimated savings is the difference in total costs shown in Column 5 of Table 1 and 
percent saving is based on the $23.6 billion total cost under the present system of 
curtailment. 
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The ITpercentage limit" in Line 3 of Tables 1 and 2 is an approach that encourages less 

than 100 % curtailment o f  certain industrial priority classes in order to reduce i mpacts 

caused by reduced production. Our survey of gas users indicates that a small 

percentage of  gas (e.g., 20%) is especially valuable to the end-user, in all but the 

priority classes for large boiler-fuel use. It reflects the fact that some percentage of 

an end-users' gas is generally classified in too low a priority when his total gas 

require ments are placed in only one priority. 

A pricing approach could save between about $1.8  billion and $ 3 .6 billion over the 

present system under the 1 9 8 1  demand and supply levels, if the added costs of 

implementing such a system were minimal as shown in Lines 1, 7, and 9 in Table 2. 

These are based on the assumption that the pricing system could be i mplemented down 

to the end-user level (including good information for buyers, sellers, and transportation) 

so that users with higher shortage costs would get gas ahead of those with lower 

shortage costs. Pricing approaches establish a theoretical goal for management of 

curtailments, but pricing must be applied at the end-user level to be effective. Since it 

does not appear practical to have the end-use custo mers of  distribution companies 

bidding for interstate pipeline gas supplies, distribution companies must be involved. A 
good pricing system also requires end-use custo mers bidding against other custo mers 

within a distribution company. This reaches into the jurisdiction of state regulatory 

agencies. Such a system deserves careful consideration, but it is outs ide the scope of 

research for this report which is to analyze various types of curtailment priority 

systems at the interstate pipeline level. 

The $.2 billion annual saving shown for the limited auction in Row 8 of Table 2 could be 

larger if incremental pricing is applied beyond Stage 1 (boiler-fuel) use of the NGP A 
specification. The scope of incre mental pricing beyond Stage 1 was not sufficiently 

defined to develop a cost estimate for this report. 

The lTagriculture priority lT and rolling-base.!!/ 
options are discussed in the study findings. 

Both of these changes increase costs because they reduce the effectiveness of eXisting 

self-help measures and will probably add costs for more self-help to meet changes in 

allocations. 

�/ 
This option pertains only to syste ms which presently have a fixed base. 
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Beyond the cost differences shown in Tables 1 and 2 ,  the most significant difference 

among options is practicality. Freeing up gas to move between systems is the most 

practical improvement that can be made in the present system at this time. In the 

long-run, pricing is the most precise and practical allocation mechanism ,  but supporting 

legislation and an acceptable pricing method for suppliers, users, and state regulation of 

rates is necessary. There must be impetus for necessary changes at the State and 

Federal levels before a pricing system can be implemented effectively. 

Part 3. Air Quality Analysis 

A. Framework for Analysis 

The National Environmental Policy Act requires that impact statements address the 

"probable impact" of the proposed action and its alternatives. A broader interpretation 

of this concept recognizes that the level of impact has an associated probability 

distribution and that a complete analysis should cover the less probable as well as the 

most probable outcomes. This latter interpretation results in the development of 

"worst casel! analyses in impact statements. 

The worst case analysis can serve two special functions in a program matic EIS where 

the estimated level of impact is subject to some unique sources of error and 

uncertainty. First, environmental analysis ut a program matic level is necessarily a 

generalization of very site-specific phenomena. Worst case tests can be applied to 

check the sensitivity of impact estimates to site-specific variations in both the data 

and the models being employed. Secondly, both data and models (postulated functional 

relationships) are subject to change over time. The effect of this variation can be 

picked up in the analysis of alternate scenarios among which there is often a best and a 

worst. 

The concept of a best case is also important. CEQ urges that the search for the best 

environmental alternative be carried past the limits of agency authority in order that 

the best conceivable environmental policy does not escape consideration. The best case 
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thus goes beyond deter mining the best set of outcomes fro m among the given 

alt�rnatives. It must include consideration of alternative types of actions or associated 

actions ( mitigating measures) that have the effect of reducing the possibility of higher 

levels of i mpact. Such alternatives frequently amount to redefining the problem by 

imposing or relaxing a constraint. 

Sections B, C, and D which follow hereunder present probable impact, worst case, and 

best case analyses of the air quality aspects of natural gas curtailment. The probable 

impact case actually contains so me rather conservative assumptions that cause the 

results to be so mewhat of an overstate ment of the air quality impact that might 

realist ically be expected. Specifically, it is assumed that all curtailed gas custo mers 

have alternate fuel capability and that they have a preference for relatively dirty 

alternate fuels. This produces a high estimate of the probable impact. The IIworst 

casel! analysis is then used to evaluate more extraordinary types of circumstances which 

may occur in local areas that represent exceptions to the probable case results. 

B. Probable Impact 

1. Identification of Probable Sites 

Because air quality is a very local pheno menon, it is necessary in assessing the probable 

impacts of natural gas curtailment to determ ine the areas where gas curtailments are 

likely to take place. The primary air quality concern is with industrial users of natural 

gas who substitute dirtier alternate fuels when their gas is curtailed. Industrial 

development is concentrated in certain regions of the country and this per mits a more 

focused evaluation of the emissions impacts in the areas most likely to be affected. 

F igure 2 presents a summary of the geographic dim ensions of the natural gas 

curtailment proble m. 

Generalizing fro m F igure 2, roughly 80% of industr ial gas use [lJ and over 80% of 

industrial gas curtailm ent takes place in six regions of the country: California, the 

producing states, the Great Plains, the Industr ial Midwest, the Northeast, and the South 

[21. Further, these areas have accounted for more than 80% of total use of alternate 

fuels both as te mporary subst itutes during curtailment [2J and as per manent sw itches 

away fro m gas [3J. This part itioning of the proble m is not at all surpr ising as the 

Northwest, Rocky Mountain, and New England areas are not as heavily served by the 

interstate pipeline system.  This is not to say that there are not curtailm ents in these 

areas which can generate emissions impacts, but simply that the bulk of the problem is 

contained in the more heavily industr ialized and gas dependent regions. 
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CAS oelA,.,O RECIOH5 

(1) > 50% of total industrial 
gas use (Texas accounts for 
another 25%). 

(2) > 80% of total L"ldustrial 
curtailments in 76-77 .  

(3 )  ;... 80% of total short-term 
alternate fuel suost i tutions 
during 7 6-77.  

(4)  > 80% o f  total permanent 
fuel swit ching since 7 3-74. 

FIGURE Z. AREAS M OST AFFECTED B Y  CURTAILMENT 
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Going one step further, it is also known that most concentrated industrial development 
and industrial energy use is in major cities. Table 3 taken from the 1 9 7 6  U.S. Census of 
Manufacturers [11 illustrates some proportions of urban industrial energy use. 

20 largest energy-using SMSA's 
21-60 th largest energy-using S MSA's 
Other SMSA's (61-2 7 2 )  
Total all S MSA's 
Non-SMSA Areas 

Total U.S. Consumption 

4 , 2 5 3 . 2  
2 ,0 5 9 . 1  
2 ,340 .6  

8 , 6 5 2 . 9  
3 , 9 7 2 . 4  

1 2 ,6 2 5 .3 

TABLE 3 .  1976  URBAN INDUSTRIAL ENERGY USE (10 1 2Btu) 

The same U.S. Census data shows that industrial gas use is even more concentrated in 
major cities than is total energy use. Many of the more serious air quality problems are 
also concentrated in major cities, and they contain the largest populations that are 
subject to pollution exposure. For these reasons, the study approach selected here is to 
focus on the major cities likely to be affected by natural gas curtailment. Smaller gas­
consuming cities and non-metropolitan areas are also studied later in this section, 
however . Gas consumption data in the 1976  Census of Manufacturers [ 1 ] was used to 
identify the largest gas consum ing standard Metropolitan Statistical Areas (SMSA's) .  

A group of one hundred S MSA's representing 89% of total industrial gas consumption in 
S MSA's was selected. These contain many co-terminous SMSA's in large urban regions. 
In fact, these 1 0 0  SMSA's are contained in 54 of EPA's designated Air Quality Control 
Regions (AQCR's). Because they contain the large urban regions in the country, these 
54 AQCR's appear to be the most probable sites of air quality impact from natural gas 
curtailment. Table 4 identifies these 54  major AQCR's which will be the primary 
subject of the analysis here. 

The map presented in F igure 3 shows that these 54 AQCR's follow the same regional 
pattern as in Figure 2 except that areas in the Rocky Mountain and Northwest regions 
are also included. It is noted that these 54 AQCR's include some which are located in 
areas served by intra-state pipeline systems which are not subject to Federal regulation 
of curtailment and have not generally had as large a curtailment problem .  Nonetheless 
they are included in the analysis in order that the search for "best environmental" 
curtailment policies is unrestricted. 
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TABLE 4 .  54 AIR QUALITY CONTROL REGIONS 
SELECTED FOR STUDY 

(AQC R numbers in parentheses) 

Appleton - Oshkosh, Wisconsin ( 237)  

Atlanta, Georgia (056)  

Augusta, Georgia - South Carolina (053)  

Baltimore, Maryland ( 1 l 5 ) 

Baton Rouge, Louisiana ( 106) 

!3irm ingham , Alabama (004)  

Buffalo, New York (162)  

Cedar Rapids, Iowa (088)  

Chl'rJeston, West Virginia (234)  

Cha ttanooga, Tennessee - Georgia (055)  

Chicago, Illinois (067) 

Cincinnati, Ohio - Kentucky - Indiana (079)  

C leveland, Ohio (174)  

Columbus, Ohio (176) 

Corpus Christ i ,  Texas ( 2 1 4) 

Dallas - Fort \Voeth, Texas (215)  

Davenport - Rock Island - Moline, lown - Illinois (069)  

Dayton, O hio ( 173) 

Denver - Boulder, Colorado (036) 

Detroit, M ichigan ( 123)  

El  Paso, Texas (153)  

Florence, Alabllma (007)  

Grand Rapids, M ichigan (122)  

HOllston, Texas ( 2 1 6) 

Huntington - i\shland, West Virginia - Ohio - Kentllcky (103) 

Indianapolis, Indiana (080)  

Kalam azoo - Portage, M ichigan ( 1 2 5 )  

Kansas City,  M i ssouri - Kansas (094)  

1 9  

Lima, Ohio ( 177) 

Little Rock - Nort h Li ttle Rock, A rkansas (016) 

Los Angeles - Long Beach, California (024) 

Louisville, Kentucky - Indiana (078)  

Memphis, Tennessee - Arkansas - M ississippi (018) 

M ilwaukee, Wisconsin ( 239)  

M inneapolis - St. Paul, M innesota - Wisconsin ( 1 3 1 )  

Mobile, Alabarnn/Pensacola , Florida (005)  

Monroe, Louisiana (0 19) 

Nashville - Davidson, Tennessee (208) 

New York, New York, New Jersey (043)  

Odessa, Texas (218)  

Philadelphia, Pennsylvania - New Jersey (045) 

Pit tsburgh, Pennsylvania (197)  

Portland, Oregon (193) 

Pueblo, Colorado (038) 

St. Louis, M issouri - Illinois (070)  

Salt Lake City - Ogden, Utah ( 2 2 0) 

San Francisco - Oakland, California (030)  

Seattle - Everett, Washington (229)  

Steubenville - Weirton, Ohio - West Virginia ( 1 8 1 )  

Stockton, California (031)  

Toledo, Ohio - Michigan (124) 

Tulsa, Oklahoma (186) 

Wichita, Kansas (099) 

Youngstown - Warren, Ohio (178)  





FIGURE 3 .  AIR QUALITY CO NTROL REGIO NS SELECTED FOR STU D Y  

A second group of 8 8  smaller gas consuming S MSATs ( 1  to 1 0  Bcf/yr) was also identified 
from the Census data mentioned above. These 88 were selected in order to account for 
an additional 10% of total industrial gas consumption in S MSA!s. Potential impacts in 
the 8 8  smaller gas-using SMSA's as well as in rural areas will also be addressed as 
special cases in this analysis . 

2.  Estim ation of Ambient Impacts 

a. Ambient Model 

Table 5 presents an example of particulate and sulfur oxide emission coefficients for 
natural gas and its alternative fuels. These two pollutants are the major air quality 
impacts associated with natural gas curtailment. Results are also presented for 
nitrogen oxides, hydrocarbons, and carbon monoxide but these are not as significant as 
particulates and sulfur oxides. As shown in Table 5, the alternate fuel emission 
coefficients for particulates and sulfur oxides may exceed those of natural gas by 
several orders of magnitude. The differences in the emission coefficients for nitrogen 
oxides, hydrocarbons, and carbon monoxide are generally much less severe. The 
emission coefficients used in the analysis like those in Table 5 are based on the emission 
lim itations specified in present State Implementation Plans (SIp!s, required by EPA to 
demonstrate compliance with Clean Air Act goals) [4J. 
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Sulfur Oxides Gas Distillate Residual Coal ProEane 
Utility . 2 9  1 1 3  . 760 . 950 . . 2 9  
Large Boiler . 2 9  1 i 3  . 760 . 9 5 0 . . 2 9  
Small Boiler . 2 9  1 1 3  . 760 . 1030 . . 2 9 
Process . 2 9  1 1 3  . 760 . 970 . . 2 9  
Commercial . 2 9  1 1 3  . 558 . 1 900 . . 2 9  
Residential . 2 9  1 1 3 . 558 . 1 9 0 0 . . 2 9  

Particulates Gas Distillate Residual Coal ProEane 

Utility 5 .  54 . 67 . 95 . 5 .  
Large Boiler 5 .  54 . 67 . 95 . 5 .  
Small Boiler 5 .  54 . 77 . 650 . 5 .  
Process 5 .  54 . 77 . 450 . 5 .  
Com mercial 5 .  54 . 77 . 2 3 97 . 5 .  
Residential 5 .  54 . 77 . 2 3 97 . 5 .  

TABLE 5 .  - EXAMPLE EMISSION COEFFICIENTS (tons/10 1 2  Btu) 

The coefficients in Table 5 suggest that there is the potential to greatly increase emis­
sions from a given source when alternate fuels are substituted for curtailed natural gas. 
Table 5 does not say anything, however, about the ambient impact of this increase in 
emissions. For this quest ion it is necessary to employ some type of pollution dispersion 
model. This presents so me difficulty in a program matic EIS because levels of ambient 
air quality are the product of extre mely site-specific phenomena, and models of 
dispersion processes require very site-specific input assumptions to which the results 
are very sensitive. 

In a programmatic study of this scope it is inappropriate to perform detailed site­
specific dispersion analysis at every potential site of impact. Site-specific dispersion 
models take account of such local circumstances as the locations of emission sources, 
the physical dimensions of smokestacks, and prevailing wind conditions. Use of such 
techniques in the study of curtailment would require plant-specific data. For example, 
if a plant has five equal size units connected to three stacks and is curtailed 60%, does 
this mean that one unit is shut down and two others are switched to distillate? There 
are obviously a great number of other possibilities. With the new EPA bubble policy, 
the three stacks to which these five units may be connec ted (in any number of 
combinations) may each be equipped for a different level of pollution control. 



- ----- --------------------------------------------------------------------------------



The simplest of all ambient air quality models, the proportional model, or rollback 
equation can be used for the type of non-site-specific analysis required for pro­
gram matic study. This model consists entirely of the simple assumption that the 
increase in ambient pollutant concentration will be directly proportional to the increase 
in emissions. 

Actual dispersion patterns seldo m behave in such a uniform proportional manner .  It is 
pretty generally recognized that the simple rollback model is not an appropriate tool 
for making precise est imates of site-specific ambient impacts .  The rollback model does 
have so me utility, however, as an indicator of the "potential for" ambient air quality 
impacts .  For while it is by no means clear that emissions are directly proportional to 
ambient concentrations, it is reasonable to assume that they stand in some proportional 
relationship to each other . It is in this context that the rollback model is used in this 
ElS. 

The rollback model is perhaps most commonly employed in program matic or other 
gross, national-level studies where the results are viewed in this same way, as 
indicators of the "potential forrr ambient impacts .  This is a part icularly suitable index 
for the analysis of natural gas curtailment policies as the do-nothing alternative entails 
emissions in the same order of magnitude as most of the other alternatives. Conse­
quently, relative differences in the ambient impact indica tor are more relevant to the 
comparisons of alternative federal actions than the absolute levels. This is not to say 
that the absolute levels are not important. They enter into several facets of the 
analysis. Recognizing this, the worst case analysis in this section presents a sensitivity 
analysis to esti mate some potential errors in the rollback technique. However, it is 
emphasized that the primary purpose of this ElS is to assess the impacts of alternatives 
for distributing gas in the event of shortages. The focus of analysis, therefore, is on the 
net differences of these alternate strategies as opposed to the impact of curtailment 
per see 

As a last point on the subject, it is noted that there are so me inter mediate types of 
ambient models. These consist generally of more simplified dispersion models or more 
sophisticated rollback models. These are easier to use than the site-specifi c  dispersion 
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models, but they re main very sensit ive to so me key input assumptions that replace so me 
of the site-specific detail. This qualification is sometimes not prom inently stated. The 
rollback technique was selected over these approaches because it is clear and simple ,  
containing no hidden assumptions. A very simple and frequently used sophistication for 
urban applications of the rollback model is to subtrac t the !lbackground" ambient 
concentrat ion from the ambient variables. This ''background'' concentration is the 
pollution that blows into an area fro m emiss ion sources upwind. However, est imation of 
future levels of background concentration for 54 AQCR's involves a great degree of 
uncertainty and has not been atte mpted here. Without this variable , the equation has 
the effect of producing higher estimates of ambient i mpact which is an acceptable 
conserva t iv e bias. 

A mathematical expression of the ambient rollback model is as follows: 

New Ambient = New Emissions 
Exist ing Ambient Existing Emiss ions 

OR 

New Emiss ions New Ambient = (Exist ing Ambient) Exist ing E miss ions 

The three quantit ies on the right-hand side of the second equation completely 
determine the est imate of the potential for amb ient impact. Before considering these 
results, therefore, it is well to describe the data inputs that were utilized for these 
three quantities. Sec tion VII of this volume provides a detailed description of data 
sources, methods, and assumptions that were used to develop the data inputs. A br ief 
characteriza tion of the resulting input da ta is presented here as a preliminary to the 
discussion of results. 

b. Data Inputs and Sample Calculation 

The environ mental analysis is designed in parallel w ith the econo mic/regulatory analysis 
presented in Part 2 of Section V .  Besides a proposed set of alternatives, the major 
inputs fro m this other part of the study are the de mand and supply projections and the 
simulated levels of curtailment. 
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The de mand and supply scenarios take the for m of a high de mand case, a base case, and 
a low demand case. These different levels of demand are, in the industrial sector, 
based on varying assumptions about the rate of per manent switching to alternate fuels. 
These assumptions relate to some provisions of the Power Plant and Industrial Fuel Use 
Act and the Natural Gas Policy Act [ 5J. 

Emiss ion projections for the 54 AQCR's listed earlier were obtained fro m the output 
files of a run of the SEAS Model (Strategic Environmental Assessment System) which 
has similar assumptions to the high de mand case [ 6 J These emission projections for 
the high demand case were then adjusted, according to the extra amount of permanent 
sw itching assumed due to incre mental pricing, to produce emission projections for the 
base case and the low demand case. These projections were used for the "Exist ing 
Emiss ions!' variable in the rollback equation for 1 98 1  and 1 9 9 0  inputs .  Table 6 presents 
an example of the emissions data for one of the 54 AQCR's. 

Sulfur Oxides Part icula tes 
tons/yr. % of total tons/yr. % of total 

Utility 1 , 013 , 41 9  88 % 85 , 5 1 0  44 . 3 % 
Large Boiler 2 2 , 1 0 9  2 %  1 , 9 1 2  1 . 0 % 
Small Boiler 48 , 036 4% 6 , 1 7 3  3 . 2 % 
Process 2 9 , 1 50  2 . 5 % 8 1 , 600 42 . 3 %  
Co m mercial 
Residential 2 8 , 42 0  2 . 5 % 5 , 9 20 3 . 0% 

Background 
( includes transportation) 9 z 707 1% 1 1  z 976  6 . 2 %  

1 , 1 5 0 , 84 1  1 0 0 %  1 93 , 09 1  1 0 0 %  

TABLE 6.  EXAMPLE EMISSIO N PROFILE FOR AN AQC R  

A n  est imate o f  the present annual average 2 4  hour ambient air quality i n  each o f  the 5 4  
AQCR's was derived from EPA's published monitoring data for 1 976  [ 71. These present 
a mbient levels were co mbined with the emission projections from SEAS to produce 
baseline projections of 198 1 and 1 99 0  ambient levels using the rollback equation. The 
resulting est imates are then used as the "Exist ing Ambient" variable in the equation for 
the 198 1 and 1 990  inputs. This procedure unavoidably involves so me double count ing 
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because the ambient data used as a starting point already represent the impact of gas 
curtailment. This error, however is small and does not affect relative co mparisons of  
altern a tives. 

The IINew Emissionsll variable is calculated by a computer program designed for this 
analysis. The equation solved is as follows: 

( New ) = ( Gas \ X ( % ) ,miss ions \De mandJ Curtailment 
( Fuel ) 

X Subst itution X 
Coe fficients 

( EmiSSion ) \COefficients 

The gas demand and p ercent curtailment inputs to this equation are inputs from the 
Regula tory Analysis. As delivered, they requir�d translation fro m curtailment priority 
categories into consuming sectors. This adjust ment is made by the procedure described 
in Section VII of this volume. The method used is designed to try to overstate 
curtailment so mewhat to co mpensate for potential error that could be introduced in 
this step. Table 7 presents so me examples of these data inputs. 

The de mand and curtailm ent inputs were developed in the econo mic/regula tory analysis 
on the basis of the probability of severe winter weather. Si mulation results were 
produced for cli matic events having 1-in-2 (average year), 1-in-10 ,  and 1 -in-50 proba­
bilities. To be conservat ive ( i.e ., to err on the side of greater environmental i mpact) 
the 1-in-10 simulations were used as inputs to most of  the environ mental analyses. 

Winter Season 
Gas Demand Average % 

Bcf!yr. % or total Curtailment 

Utility 1 .  67 1% 80% 
Large Boiler 3 . 9 1 2% 71% 
Small Boiler 26 . 33 1 6 %  64% 
ProceS3 2 7 . 36 1 6% 2 9 %  
Co mmercial 2 9 . 36 1 7 %  0 
Residen tial 80 . 22 48 % 0 

168 . 85 1 0 0 %  

TABLE 7 .  EXAMPLE DEMAND A N D  CURTAILMENT INPUTS F O R  AN AQCR 
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Fuel sUbst itution has been the subject of extensive analysis in the pre para tion of this 
EIS. These investigations, reported in Section VII of this volume, went beyond the cost 
considerations examined in the econo mic analysis to the question of the actual choice 
of alternate fuel. The resulting assumptions used in the above equation are intended to 
be conservative, erring on the side of heavy use of dirtier fuels such as coal and residual 
oil. These assumptions are sum marized in Table 8, below. 

The emission coefficients used in the above equation are based on current State 
Implementation Plan regulations. More stringent regulations such as New Source 
Performance Standards are discussed in Section VII of this volume. 

Other i mportant assumptions beyond those identified above are the application of 
seasonal adjustm ents to the de mands and emissions for eValuation of winter season 
curtailments. Examples of seasonal adjustment factors are shown in Table 9.  The 
!!existing ambient!! inputs for particulates are also seasonally adjusted for the winter 
curtailm ent analysis by the method described in Section VII of this volume. 

Large Boilers 
Smail Boilers 

Utility 
Large Boiler 
Small Boiler 
Process 
Commercial 

Permanent Fuel Switch Coefficients 

Distillate Residual Coal 

0 5 0 %  5 0 %  
3 0 %  40 % 3 0 %  

Stand-By Fuel Coefficients 

Dist illate Residual Coal 

2 0 %  40 % 40 % 
3 0 %  30% 40 % 
45 % 45 % 5 %  
2 0 %  0 0 
45 % 5 %  0 

ProEane 

0 
0 

Electric 
& 

ProEane 

0 
0 
5 %  

8 0 %  
5 0 %  

TABLE 8.  SUMMARY OF F UEL SUBSTITUTIO N ASSU MPTIO NS 
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Seasonal Seasonal 
Demand Emissions 

Ut ility 2 6 %  42% 
Large Boiler 31% 42% 
Small Boiler 40 % 42% 
Process 39% 42% 
Com m ercial 54% 60% 
Residential 5 7 %  7 0 %  
Background 
(includes transportation) N.A. 42% 

TABLE 9.  EXAMPLE SEASONAL ADJUSTMENT FACTORS (% of Annual) 

The example inputs given in Tables 5 through 9 may be used to construc t  a sample 
calculation to illustrate both the methodology and the results. Table 10  shows such a 
sample calculation for particulate emissions. 

The botto m line in Table 10 indicates a . 9 %  increase in part iculate emiss ions. If the 
existing ambient level of particulates in this sample case were 80 micrograms per cubic 
meter (ug/m 3) the potential increase would be about 0.7 ug/m 3, figured by the rollback 
equation. If this seasonal impact is averaged back into the annual frequency 
distribution, the effect on the annual average will be smaller. 

This sample calculation is an important illustration because it turns out that many of 
the 54 AQCR's under study have similar input data profiles which produce results in 
roughly the same order of magnitude. There is a lot of variation between AQC R's and 
there are some important exceptions to this result. However, the general conclusion in 
the analysis of probable case impacts is that emission increases due to winter season 
natural gas curtailments are on the order of one or a few percent with corresponding 
potential for ambient impact on the order of one or a few micrograms per cubic meter . 
The actual quantitative results are sum marized in the next section. 
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� Fud ) �Emi�ion � � New ) ( Seasonal ) ( Demand ) Substitution Coef�zi ents Emission 
Gas Demand lC Curtai lment x Coefficients lC tllO Btu = Increment 

Ut ility ( 1. 67 Bcf)(.26) x (.80) x (.2 Distilla tel lC (54) - 3.8 
" x " lC ( . �  Residual) (67) x = 9.3  
" " (.4 Coal) lC lC lC (95)  1 3.2 

Large Boiler (3.9 1 BcfX.3 1 )  lC ( .71)  lC (.3 Dist illa te) x (54) = 13.9 
" x " x (.3 Residual) (67) x = 1 7.3 
" x " lC (.4 Coal) (95)  x = 32.7 

Small Boiler (26.33 Bcf)(.40) x ( .64) lC (.45 Distillate) x (54) = 1 63.8 
" x " lC ( .45 Residual) x (77) = 234 . 0  
" lC " x ( . 05 Coal) (650)  x = 2 1 9. 0  
If lC " x ( .05 Propane) (5) x = 1. 7 

Process ( 27 .36 Bcf)(.39) x ( .29)  lC ( .2 Distilla tel lC (54) = 33.4 
If lC " x (.8 Propane &: 

Electric) x (5)  = 1 2. 4  

754.5 ( Exixting ) 
Seasonal 

Emissions 
increase 

Utility (85 , 510)  x (.42) = 3 5 ,9 14.2 in seasonal = 82.459.8 + 754.5 
Large Boiler ( 1,9 12)  lC (.42) = 803.0 emissions 
S m all Boiler (6,173) x (.42) = 2,592.7 

82,459.8 

Process (8 1,600)  x (.42) = 34,272.0 
Res. &: Comm. (5,920) lC (.65) = 3.848.0 

= 1.009 

Background ( 1 1 ,976)  x (.42) = 5 . 029.9 or 

82,459.8 .9% 

TABLE 10 .  SAM PLE CALCULATIO N 

3.  Review of Alternate Policy Options 

The type of calculation given in the example in Table 1 0 ,  above, forms the basis of the 
environmental computer model utilized to evaluate the emissions i mpac ts of  the 
alternate policy options. The environmental model uses this calculation to derive 
i mpact transformation curves such as those shown in F igure 4 for each consuming 
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sector (i.e., large boiler, smail boiler, etc.) in each of the 54 AQCR's under study. 
Noting that the arithmetic operations performed in Table 10 are all linear operations, it 
follows that the impact  transfor mation curves of F igure 4 are also linear. These 
relationships may not remain linear over time, however, so different input data sets 
were developed for 198 1 and 1 99 0 .  Separate evaluation of these cases maintains the 
linear feature in the analysis. 

USing these curves, the environmental model curtails all of the gas available to it in the 
following order of priority:  

1. Utility 
2. Large Boiler 
3 .  Small Boiler 
4 .  Process 
5 .  Com mercial 
6 .  Residential 

The model follows the existing end use curtailment philosorhy (the "467-B policy") by 
curtailing the utility sector in all 54 AQCR's, then the large boiler industrial users, etc.,  
etc. It is noted that the large/small boiler dist inction used here is 250 M MBtu per hour 
because different emission regulations apply above and below this limit. This happens 
to be larger than the Natural Gas Policy Act (NGPA) distinction which is drawn at 3 0 0  
Mcf per day. 

Several other features have been added to this basic computer model to per mit both the 
analysis of alternate policy options and the search for best environmental alternatives. 
This is accomplished by imposing constraints on the basic operation of the model. Two 
such constraints are shown in F igure 4. The horizontal dotted line labled "A" represents 
an ambient impac t  constraint or a limit on the ambient impact  per mitted in a given 
AQCR. This constraint is used in the search for best environmental alternatives in 
Section C, below. The vertical dotted line labelled "B" represents a constraint on the 
amount of gas available for curtailment in a given end use category. Such a constraint 
may be used to simula te policy options which reassign gas fro m one priority category to 
another or affect the depth of curtailment in a given category. A third class of 
constraints is made available by the fact  that there are two different versions of this 
co mputer model and associated data sets. One version consists of data sets for twenty 
five individual pipelines which are constructed to represent the actual delivery system 
serving the 54 AQCR's. This version takes into account the fact that many large cities 
are served by several pipelines which may experience different levels of curtailment. 
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This version of the model is used in evaluating the potential impacts of most policy 
options. Another version of the model assumes an imaginary pipeline system in which 
all 54 AQCR's are served on the same pipeline. This version is used for the evaluation 
of options involving reallocations of gas. 

Incre mental 
Increase In 

A mbient 
Pollutant 

Concentration 
(ug/m3) 

I t  An 

?vIef Curtailed 

ItBft 

U t ility 

Small Boiler = Large Boiler 
_-L.-----�- Commercial 

Process 

Figure 4. Impac t  Transformation Curves 

a. The "Do-Nothing" Alternative 

The environ mental model described above is basically patterned after the existing end 
use priority "46 7-B policy." Thus, a straightforward run of the actual version of the 
model, with no special constraints , simulates the ambient impacts of a "no-action" or 
"do-nothing" policy. It is necessary, however, to use the demand inputs and % curtailed 
inputs to specify the amount to be curtailed. These inputs were developed in 
conjunction with the simulation modelling work undertaken as part of the eco­
no mic/regulatory analysis. Several sets of "do-nothing" cases were modelled. Results 
are shown in Table 1 1. 

It must be kept in mind, while reviewing the results in Table 1 1 ,  that these ambient 
impact increments already exist to a large extent. That is, the "do-nothing" 
curtailment policy is already in effect on pipelines serving the 54 AQCR's and the 
increments in Table 11 approximate the "existing" contributions of gas curtailments to 
ambient pollution levels. The only "new impacts"  indica ted in Table 1 1  (i.e., those due 

30  





t.l 
...... 

0 1 9  
0 24 
030 
031  
036 
056 
088 
094 
099 
106 
125 
131 
153 
162  
186 
193 
2 18  
220 
229 

Monroe, La. 
Los Angeles, Ca. 
San Francisco, Ca. 
Stockton, Ca. 
Denver, Colo. 
Atlanta, Ga. 
Cedar Rapids, Iowa 
Kansas Ci ty, Kan. 
Wichi ta, Kan. 
Baton Rouge, La. 
Kalamazoo, Mich. 
M inneapolis, M inn. 
El Paso, Tex. 
Buffalo, N.Y. 
Tulsa, Okla. 
Portland, Ore. 
Odessa, Tex. 
Salt Lake City, Utah 
Seattle, Wash. 

------- -- - ------- -

Table 11 .  Potent ial Ambient Increments (mg/m3) Due To 
Natural Gas Curtai lment Under The 

Do Nothing Alterna tive 

Base Case 1981 Base Case 1981 Base Case 1990 
Ave. Year 1-in-10 1-in-10 

SO part. SO part. SO part. x x -x 
0 . 66 2 . 47 0 . 82 3 . 05 0 . 67 2 . 26 
0 . 69 2 . 3 8 0 . 98 3 . 32 0 . 77 2 . 80 
1 .  23 4 . 26 1 .  67 5 . 59 1 .  41 4 . 77 
0 . 24 5 . 02 0 . 34 6 . 80 0 . 26 5 . 7 2 
0 . 37 0 . 78 0 . 53 1 . 1 6 0 . 44 0 . 9 2  
0 . 30 0 . 58 0 . 33 0 . 63 0 . 33 0 . 67 
0 . 5 1 1 . 29 0 . 58 1 .  50 0 . 54 1 . 64 
0 . 32 1 .  52  0 . 3 8 1 . 85 0 . 3 2  1 . 40 
0 . 76 5 . 35 0 . 9 3  6 . 54 0 . 60 5 . 02 
0 . 50 1 .  23 0 . 67 1 .  65 0 . 54 1 . 43 
0 . 23 0 . 9 3  0 . 30 1 .  20  0 . 2 1 0 . 94 
0 . 38 1 . 1 4 0 . 42 1. 29 0 . 3 9  1 . 42 
0 . 08 0 . 73  0 . 1 3 1 . 1 5 0 . 1 1 1 .  06 
0 . 8 1 0 . 1 4 1 . 02 1 . 1 8 0 . 9 2  0 . 1 1 
0 . 27 0 . 77 0 . 42 1 .  20 0 . 3 8 1 . 05 
0 . 94 0 . 25 1 .  05 0 . 29 1 . 1 8 0 . 34 
0 . 39 1 . 41 0 . 60 2 . 20 0 . 55 2 . 07 
0 . 80 0 . 69 0 . 90 0 . 77 1 .  2 7  0 . 88 
0 . 36 0 . 68 0 . 40 0 . 76 0 . 42 0 . 86 

High Case 1990 I 1-in-10 
SO part. x 
1 .  06 3 . 65 
1 .  0 1  3 . 60 
1 .  78 5 . 86 
0 . 33 7 . 1 8 
0 . 57 1 .  23 
0 . 56 1 . 1 6 
0 . 74 2 . 29 
0 . 52 2 . 29 
0 . 99 8 . 32 
0 . 79 2 . 08 
0 . 35 1 . 62 
0 . 54 1 . 99 
0 . 13 1 . 34 
1 .  67 0 . 20 
0 . 48 1 . 33 
1 . 45 0 . 42 
0 . 69 2 . 6 1 
1 .  54 1 . 1 0 
0 . 52 1 .  06 
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to a continued do-nothing policy) are those due to de mand growth and other changes 
which occur over time. This is seen, for example, in the co mparison of the 1 9 8 1  Base 
Case ( 1-in-10 )  with the 199 0 High Case (1-in-10 )  results. 

Several aspects of the "do-nothing" results in Table 1 1  are worthy of special note. 
First ,  of the 54 AQCR's under study only the 19  listed in Table 11  registered potential 
impacts of greater than 1 microgram per cubic meter for either sulfur oxides or 
particulates. This follows from the indication of the sample calculation in Table 10 
that the impact potential of curtailment , at the level of the AQCR, is relatively small. 
It is of particular note that all of the cases sum m arized in Table 1 1  are based on 
conservative assumptions of 100% substitutability and relatively dirty alternate fuel 
preference (Table 8 ) .  In some of the higher impact cases, these impacts are explained 
by the heavy use of natural gas in the utility sector such as in California, Kansas, and 
the producing states. The curtailment of utility gas produces extremely high emissions 
relative to total e missions in these areas where the utility sector uses large quantities 
of gas. In fact,  some of the utility curtailments assumed in these results may actually 
be covered by environmental exemptions. In the case of the AQCR's served by intra­
state gas, it is probable that the curtailment assumptions on which these impacts are 
based are higher than actual experience. In general, curtailments to any consuming 
sector in an AQCR in a heavily gas dependent region tend to produce a greater 
percentage increase in emissions because existing emissions are lower in areas where 
gas is the predominant fuel. 

A few other studies of natural gas curtailments have arrived at the same conclusions 
regarding the order of magnitude of the air pollution impact. A 1977  EPA study [8] 
prepared by Foster Associates concluded that the incremental emissions resulting from 
natural gas curtailments to major fuel burning installations (MFBI's) ranged from a few 
hundred (particulates) up to one or a few thousand (sulfur oxides) extra tons per year in 
most AQCR's. In view of the sample calculation presented in the preceding section, 
this level of emissions is small relative to the background in major industrial cities and 
would generate estimates of the potential for ambient impact in a range similar to that 
calculated here. 

Another study of the environmental impacts of natural gas curtailment was prepared 
for the Public Service Commission of Wisconsin [9] ' The statewide increase in 
e missions produced by maximum curtailment levels was estimated to be 1.3% for 
particulates and 3.0% for sulfur oxides. This study also considered smaller portions of 
the state such as AQCR's and sub-areas within AQCR's. In these smaller areas, 
emission increases on the order of 2 to 8% were predicted. The Wisconsin study 
employed more site-specific data but many of the same methods used here. These 
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higher impact  est imates in sub-areas are a main topic of the worst case discussion 
following in Section C, which analyzes the sensitivity of the AQCR-level rollback 
analysis to this type of effect. 

Another obvious conclusion from the results in Table 11 is that the differences between 
the cases are not very great. This, again, may be explained in terms of the sample 
calculation in Table 1 0 .  Simply, the results of this computation are not very sensitive 
to the degree of difference in some of the key inputs that distinguish the different 
cases. There is some evidence of sensit ivity, however,  to the % curtailed assumption 
apparent in the comparison of the 1 9 8 1  Base Case (l-in-1 0) with the 1 9 9 0  Base Case (1-
in-10 )  results. In the Base Case, the simulation modelling performed for the 
economic/regulatory analysis, incorporates an assumption of gradually improving 
management of shortage situations between 1 98 1  and 1 99 0 ,  resulting in lower curtail­
ments. Thus, the i mpacts on ambient are greater for the 1981  Base Case (l-in-1 0). The 
1 99 0  High Case ( l-in-10 )  results represent 8.$umptions of high demand for gas, high 
levels of curtailment, and no improvem ent in shortage management over time. This 
1 99 0  high demand case for ms the basis for the "worst case" analysis presented in 
section B, below. For the "probable case" impacts of the alternate policy options, 
evaluated in the re mainder of this section, the 1 98 1  Base Case (l-in-1 0) is used as a 
baseline for the comparisons. This case is a conservative choice for a baseline, erring 
on the side of higher impact. 

b. The Agriculture Prior ity 

The Natural Gas Policy Act (NGPA) made special provision for a curtailment priority 
for essential agricultural uses of natural gas. In terms of the environmental model 
outlined in the preceding sections, this would correspond to inserting a new category 
(4a) between the process and com m ercial categories, consisting of gas users previously 
in the process and small boiler categories: 

1- Utility 
2. Large Boiler 
3 .  Small Boiler 
4.  Process 
4a. Agriculture 
5 .  Commercial 
6. Residential 
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It is clear from the sample calculation in Table 10 , that given the same total amount of 
curtailment in an AQCR, such rearrangement of priority categories will not drama­
tically change the effect on ambient air quality. This view, however, is too simple. A 
draft EIS on the proposed agriculture priority (published by USDA as part of their NGPA 
responsibility to certify !!es;ential agricultural gas use!!) [10] , pointed out that the 
effect of the rearrangement in priorities need not be isolated to AQCR's having a large 
agricultural sector but may be transmitted via pipeline allocation for mulas to other 
users in other locations. A short-run effect may be reallocations of curtailment !!along!! 
pipelines. The USDA EIS foresees ultimate interregional reallocations of curtailment 
suggesting reallocations ''between!! pipelines as well. The short-run adjustment along 
heavily agricultural pipelines may produce the deepest compensating curtailments in 
the industrial sector and can be simulated with the environmental model. Reallocations 
between pipelines over the longer term would more likely have an equalizing effect on 
the depth of compensating industrial curtailment by spreading it out over more users. 

The actual version of the environmental model was modified to simUlate the effects of 
an agriculture priority. The percentage of agricultural gas use in each AQCR was 
est imated fro m data presented in Section VII. This amount of curtailable demand was 
removed from the process category and, to compensate, the percent curtailed as­
sumptions were then increased for succes;ive priority categories (utility, large boiler, 
etc.) until the total amount curtailed on each pipeline was returned to the level of the 
do nothing case. The results of this simUlation are presented in Table 1 2 ,  below. 
AQCR's not shown in the table had less than 1 microgram per cubic meter of potential 
impact. It is evident from this table that the impacts of this alternative fall in exactly 
the same range as the !!do-nothing" alternative. The net difference between them is 
negligible. 

The USDA EIS �� concludes that the greatest impacts fro m  the agriculture priority 
will be felt in DOE Regions 4 (South) and 7 ( Great Plains). The EIS esti mates that the 
increase in emissions in each of these regions will be in the range of 2 ,000 to 80 ,000 
tons/year of particulates and 20 ,000 to 40,000 tons/year of sulfur oxides. The detailed 
basis for these est imates is not given in the USDA EIS. The lower ends of these ranges 
are consistent with the results in Table 1 2. 
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019  
0 24  
030 
031 
036 
088 
094 
099 
106 
125 
131 
153 
162 
186 
193  
218  

AQCR Sulfur Oxides Part icula tes 
Monroe, La. 0.83 3.11 
Los Angeles, Ca. 0.99 3.37 
San Francisco, Ca. 1. 70 5.69 
Stockton, Ca. 0.34 6 .89 
Denver, Co. 0.52 1.1 7  
Cedar Rapids, Iowa 0.70 1. 76 
Kansas City, Mo.-Kan. 0.40 1. 9 1  
Wichita, Kan. 0.96 6 .74 
Baton Rouge, La. 0 .68 1.68 
Kala mazoo, Mich. 0.34 1.33 
Minneapolis, Minn. 0.52 1. 56 
El Paso, Tex. 0.13 1 . 15 
Buffalo, N.Y. 1 .02 0 .18 
Tulsa, Okla. 0.42 1.20 
Portland, Ore. 1 . 04 0.2 9 
Odessa, Tex. 0.60 2.20 

TABLE 12 . POTENTIAL AMBI ENT IN CREMENTS 
DUE TO AN AGRICULTU RE PRIO RITY 

c. The Process and F eedstock Priority 

The curtailment priority categories used in the environmental model already conform to 
the idea of a process and feedstock priority. This proposal corresponds closely to an 
idealized version of the existing end use policy, i.e., where the priority system 
accurately segregates process users from boiler fuel users. In the do-nothing case, the 
e missions due to the imperfections in current priority systems are simulated by 
choosing higher est im ates of the depth of curtailment for the process category. 
The emissions produced by a process and feedstock priority can be simulated by relaxing 
this assumption. This will have the effect of shifting some curtailment into the boiler 
categories and between cities on the same pipeline. The actual version of the 
environmental model was run with such a set of assumptions. It was assumed, based on 
insights from the simUlation modelling of the economic/regulatory analysis, that a 
process and feedstock priority might reduce curtailments in the process category by 
5096. Compensating deeper curtailm ents in other categories were calculated by the 
model. The results obtained are given in Table 13 . 
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Again, only a few AQCR's display impact potential of notable proportion. Further, it is 
noted that the differences between the process and feedstock priority (Table 1 3) and 
the agricultural priority (Table 1 2 )  are negligible ; and, that both of them represent 
negligible differences over the "do-nothing" case (Table 1 1 ,  1 98 1  Base Case, 1-in-10).  
The reason for this result, again, relates back to the dimensions of the proble m 
illustrated in the sample calculation in Table 1 0 .  Both the agriculture priority and 
process and feedstock priority are simulated in the environmental model by m ani­
pulating a portion of the demand and curtailment inputs in one or two of the consum ing 
sectors. It simply takes a lot more than this to effect  a major difference in the 
outcome of this calculation. Another view of this same aspect of the problem is given 
in Figure 4 which indicates the study finding that the slopes of most all of the impact  
transformation curves are very small. 

0 1 9  
0 2 4  
030  
0 3 1  
036  
088 
0 9 4  
099 
106 
125  
1 31 
1 5 3  
1 6 2  
1 86 
1 93 
2 1 8  
220  

AQCR Sulfur Oxides Part icula tes 
Monroe, La. 0 . 96 3 . 53 
Los Angeles, Ca. 1 . 14 3 . 90 
San Francisco, Ca 2 . 00 6 . 79 
Stockton, Ca. 0 . 40 8 . 13  
Denver, Colo. 0 . 6 1  1 . 3 2 
Cedar Rapids, Iowa 0 . 70 1 . 77 
Kansas City, Kan. 0 . 46 2 . 20 
Wichita, Kan. 1 . 1 1 7 . 7 1  
Baton Rouge, La. 0 . 75 1 . 84 
Kala mazoo, Mich. 0 . 47 1 . 83 
Minneapolis, Minn. 0 . 52 1 .  55 
El Paso, Tex. 0 . 1 3  1 . 15 
Buffalo, N .Y .  1 .  09  0 . 18 
Tulsa, Okla. 0 . 42  1 .  20  
Portland,  Ore. 1 . 2 9  0 . 35 
Odessa, Tex. 0 . 60 2 . 20 
Salt Lake City, Utah 1 . 10 0 . 93 

Table 1 3 :  POTENTIAL AMBIENT IN CREMEN TS DUE TO A PROCESS 
AND FEEDSTOCK PRIORITY 
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d. A Percent Limit Rule 

A percent limit  rule -- a limit  on the depth of curtailment in a given priority category 
-- is based on the concept that curtailment and/or fuel sUbstitution costs are higher 
than average for some small percentage of the users in a category. The effect may be 
to shift some curtailment among the small boiler, process, or com mercial categories in 
order to get the same absolute level of curtailment. This shift may take place in 
individual AQCR's as well as, to some extent, between nodes along pipelines. The 
percent limit  rule has been simulated in the actual version of the environmental model 
by simply assuming 20% less curtailable demand in each consuming sector. The % 
curtailment factor was then increased in succe5Sive priority categories in the AQCR's 
on a given pipeline until the same total amount is curtailed. The results of this run are 
presented in Table 14. This set of a5Sumptions produces more of a difference fro m the 
lido-nothing" case than the agriculture or process and feedstock priorities, but the 
differences are st ill small. 

AQCR Sulfur Oxides Part iculates 
019  Monroe, La. 0 . 77 2 . 87 
024 Los Angeles, Ca. 0 . 95 3 . 2 6 
030 San Francisco, Ca. 1 .  65 5 . 64 
031 Stockton, Ca. 0 . 33 6 . 75 
036 Denver, Co. 0 . 5 1 1 . 10 
088 Cedar Rapids, Iowa 0 . 58 1 . 49 
094 Kansas City, Mo.-Kan. 0 . 45 2 . 1 7 
099 Wichita, Kan. 1 . 10 7 . 7 3 
106 Baton Rouge, La. 0 . 65 1 . 59 
125 Kalamazoo ,  Mich. 0 . 35 1 . 3 9 
131 Minneapolis, Minn. 0 . 42 1 . 2 7 
153 El  Paso, Tex. 0 . 14 1 . 24 
162 Buffalo, N . Y .  1 . 26 0 . 22 
186 Tulsa, Okla. 0 . 45 1 . 30 
193 Portland, Ore. 1 .  05 0 . 2 9  
215 Dallas-Ft. Worth, Tex. 0 . 52 1 . 03 
218 Ode5Sa, Tex. 0 . 65 2 . 3 8 

Table 14 :  POTENTIAL AMBIENT INCREMENTS DUE TO A PERCENT LIMIT RULE 
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e. Pricing 

A pricing or market system for allocating gas during shortages would have the same 
type of effect as a percent limit rule except that the limits on curtailment would be 
deter mined by the willingness-to-pay for gas in each consuming sector. This option was 
simulated with the actual version of the environmental model using' the assumption that 
process and feedstock users would be most willing-to-pay for gas and that some large 
com mercial users not now on interruptible service would not want to pay an extra 
pre mium for gas. The results are given in Table 15 . As shown, the potential impacts of 
a pricing alternative do not differ greatly from the percent limit or the do-nothing 
cases. 

019 
024 
030 
031 
036 
088 
094 
0 .99 
106 
125 
131 
153 
162  
186  
1 93 
218  
220  

AQCR Sulfur Oxides 
Monroe, La. 0 . 85 
Los Angeles, Ca. 0 . 97 
San Francisco, Ca. 1 .  72 
Stockton, Ca. 0 . 35 
Denver, Co. 0 . 55 
Cedar Rapids, Iowa 0 . 76 
Kansas City, Kan. 0 . 45 
Wichita, Kan. 1 . 1 0 
Baton Rouge, La. 0 . 69 
Kalamazoo, Mich. 0 . 41  
Minneapolis, Minn. 0 . 57 
EI Paso, Tex. 0 . 13 
Buffalo, N.Y.  1 . 22 
Tulsa, Okla. 0 . 42 
Portland, Ore. 1 . 40 
Odessa, Tex. 0 . 60 
Salt Lake City, Utah 1 . 1 9 

Table 15 :  POTE NTIAL AMBIENT IN CREMENTS 
DUE TO A PRI CING OPTION 

f. Beyond Curtailment - Combining with other Energy Policy. 

Part icula tes 
3 . 15 
3 . 30 
5 . 68 
6 . 95 
1 . 2 1 
1 .  88 
2 . 14 
7 . 63 
1 .  70 
1 .  63 
1 .  66 
1 . 1 5 
0 . 21  
1 . 20 
0 . 37 
2 . 20 
1 . 0 1 

Alternatives involving combining natural gas curtailm ent policies with other energy 
management policies are discussed in the economic/regulatory analysis. The primary 
candida te in this category of options, modified rate structures, would be simulated in 
the environmental model with input assumptions almost the same as the pr icing option 
studied immediately above. The results would therefore be very similar. 





g. Rolling Base and Pro-Rata Options 

A rolling base option would provide for a regular updating of the baseline data used to 
i mplement the end use priority "467-B policy". A pro-rata option would allocate gas 
shortages to users on a pro-ra ta basis according to their volum es of use. These two 
types of options, perceived as having attractive equity characteristics, are found in the 
economic/regulatory analysis to have some unattractive  features fro m  the standpoint of 
administration and efficiency. A major drawback to both approaches is some increased 
uncertainty and a negative effect  on user confidence. As winter season curtailment 
sche mes, neither system would be likely to produce emissions impacts significantly 
different fro m those of the do-nothing alternative or the other alternatives evaluated 
here. There is insufficient detailed data to model the specific consequences of these 
alternatives. The basic dimensions of the problem sum m arized in the sample cal­
culation in Table 1 0 ,  however, will cause the effects of these types of m inor 
rearrangements in priority categories on ambient pollutant concentrations to be 
negligible. An exception to this conclusion could come about because the negative 
influence of these options on user confidence might have the potential to induce a 
higher rate of  per manent switching away from gas to alternate fuels. This could 
produce grea ter impacts on ambient air quality. 

h. Improved 467-B 

The existing "467-B policy" does not function perfectly to curtail gas according to 
successive priorities because the level of shortage (and hence the depth of curtailment) 
varies fro m one pipeline to the next, and the transfer or sale of gas between pipelines is 
difficult under existing regulations. A potential improvement in the 467-B system, 
then, would be to remove some of the obstacles to movement of gas between pipelines. 
This option has been simulated with the i maginary version of the environmental model 
in which all 54 AQCR's are treated as though they are served by one pipeline. This 
version of the model automatically simulates the improved 467-B option by equalizing 
the depth of curtailment in all AQCR's. It was used to deter mine how the improved 
467-B option would affect the environm ental perform ance of the "do-nothing" option, 
the agriculture priority, the process and feedstock priority, a percent limit, and a 
pricing approach. The results are given in Table 16 .  

As indicated in the first column of Table 16 ,  the improved 467-B option produces the 
same results for the "do-nothing" case, the agriculture priority, and the process and 
feedstock prior ity. This comes about because the complete and evenly distr ibuted 
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allocation of curtailment assumed in this imaginary single pipeline model brings the 
required level of curtailment in the small boiler category down to 20% and requires no 
curtailments in the process and feedstock category. The effect is to obviate the 
necessity of agriculture or process and feedstock priorities. It must be pointed out, 
however, that this imaginary single pipeline model reflects the improved 467-B system 
as though it worked perfectly - i.e.,  as though there were no barriers whatsoever to 
inter-pipeline transfers including obstacles of informaiton and com munication. In 
reality, the improved 467-B option would not necessarily do the whole job of agriculture 
or process and feedstock priorities. There is no basis fro m which to develop input 
assumptions for a less than perfect improvement in 467-B, but it is expected that the 
potential e missions impacts would fall into the same order of magnitude as the 
simulations in Table 16 . 

C. Worst Case Analysis 

There are three types of sensitivity tests which comprise  this worst case analysis. They 
all can be thought of as varying the inputs or assumptions in the sample calculation 
presented earlier to examine the variability of the results. The three aspects of this 
analysis are as follows: 

• variation in input data parameters due to differences between the cities 
under study, 

• temporal variation in the values of the input parameters between 1981 
and 1990 , 

• variation in the assumptions that structure the model of potential a mbient 
i mpact. 

The first of these types of variation is accounted for in every run of the environmental 
model by virtue of the fact that it contains individually developed data inputs for each 
of the 54 AQCR's under study. The highest impac t  levels among the 54 are noted in the 
outputs from each run, thus highlighting the impacts at the worst end of the range that 
are due in part to this type of variation. 

Variation in impacts due to temporal changes in values of the inputs is assessed in two 
ways: (1) there are two different sets of input data for each of the 54 AQCR's 
representing the differences between 1 98 1  and 1990 ,  (2) there are three demand 
scenarios evaluated, representing different levels of demand, permanent switching, and 
winter season curtailment. The dim ensions of these sources of variation are illustrated 
in F igure 5 .  
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016  
0 1 9  
0 24  
030 
031 
036 
088 
094 
099 
106 
1 2 5  
153 
1 86 
214 
2 15  
2 16  
2 18  

AQCR 
-

Little Rock, Ark. 
Monroe, La. 
Los Angeles, Ca. 
San Francisco, Ca. 
Stockton, Ca. 
Denver , Co. 
Cedar Rapids, Iowa 
Kansas City, Kan. 
Wichita, Kan. 
Baton Rouge, La. 
Kalamazoo, Mich. 
EI Paso, Tex. 
Tulsa, Okla. 
Corpus Christ i ,  Tex. 
Dallas-Ft. Worth, Tex. 
Houston, Tex. 
Odessa, Tex. 

Table 16 .  Potential Ambient Increments 
Result ing From Improved 467-B 

Do- Not hing. Process and 
Feedstock Prior i ty.  and Pricing Agricul tura l  Prior ity 

SO part . SOx part. x 
1 .  07 0 . 36 0 . 96 0 . 34 
0 . 63 2 . 31 0 . 58 2 . 14 
1 . 06 3 . 73 1 .  05 3 . 68 
1 . 93 6 . 76  1 . 9 3 6 . 78 
0 . 3 9  7 . 88 0 . 39 7 . 9 2  
0 . 58 1 . 19 0 . 58 1 . 2 1 
0 . 3 9  1 .  03 0 . 43 1 . 13 
0 . 35 1 .  65 0 . 37 1 .  75 
0 . 82 5 . 62 0 . 88 6 . 02  
1 . 00 2 . 48 0 . 9 1  2 . 23 
0 . 33 1 . 23 0 . 3 8  1 . 45 
0 . 2 6  2 . 65 0 . 25 2 . 45 
0 . 86 3 . 1 5 0 . 8 1  2 . 86 
1 . 15 1 . 59 1 .  08 1 . 47 
1 . 00 2 . 20 0 . 94 2 . 04 
0 . 3 8  1 . 1 9 0 . 35 1 .  06 
1 . 25 5 . 08 1 . 1 8 4 . 70 

Percent Limi t 
SOx part . 

1 . 08 0 . 35 
0 . 60 2 . 2 1  
0 . 9 3  3 . 22 I 
1 . 64 5 . 61 
0 . 33 6 . 68 
0 . 51 1 . 08 
0 . 38 0 . 98 
0 . 3 1  1 . 48 
0 . 75 5 . 11 
0 . 96 2 . 41 
0 . 32 1 . 20 I ! 
0 . 24 2 . 53 
0 . 78 3 . 14 
1 . 05 1 . 52 I 

0 . 9 2  2 . 10 
0 . 35  1 . 1 5  
1 . 12 4 . 85 _ J  





HIGH DEMAND 

BASE CASE 

LOW DEMAND 

1 98 1  

d highest de mand 
2� highest curtailm ent 
no permanent switching 

td highest de mand 
h 3!:.... highest curtailment �highest permanent switching 

5 th highest de mand 
d lowest curtailm ent 'fo::. highest permanent switching 

1 9 9 0  
2nd highest de mand 
highest curtailment 

no permanent switching 

1�h highest de mand � highest curtailment 
2� highest per manent switching 

th lowest demand 
5-highest curtailment 

highest per manent switching 

FIGURE 5 .  DIMEN SIONS OF TEMPORAL VARIATION 

It is noted that the ranking of de mands in Figure 5 pertains only to curtailable industrial 
demands. At first glance, it is difficult to tell which of the six cells in F igure 5 would 
represent a worst case. There is,  in fact, no single worst case but a number of worst 
case combinations. The worst case impact from winter season curtailment is expected 
to be the high demand 1 99 0  case. The impacts of this case given in Table 1 1  are found 
to be not too extremely different from the 1 98 1  Base Case which was selected for the 
eValuation of probable impacts in Section B 3 ,  above. Not shown on Figure 5 is one more 
dimension of variation - that of the probability distribution for severe winter weather. 
The simUlation model developed for the econo mic/regulatory analysis uses 1-in-2 year, 
1-in-10 year, and 1-in-50 year events. The 1-in-1 0 year events were selected as a 
conservative assumption for all of the environ mental analyses. 

The worst case impact from permanent switching occurs in the low demand 1 9 9 0  case. 
The emissions for this case were simulated with the environmental model and results 
are given in Table 1 7  for 25  of the 54 cities in which the potential ambient impact 
exceeded 1 m icrogram per cubic meter. 

Comparison of the worst case of winter season curtailments with the permanent 
switching worst case shows that they have roughly the same levels of impact. These 
two sets of impacts however are mutually exclusive, because high levels of curtailment 
induce switching and high rates of switching reduce the need for curtailment. It is 
possible, however, that there may be so me mix of curtailment and switching that 
produces a combined i mpact that is somewhat greater than either of these extreme 
cases. The base case for 1 98 1 evaluated in Section B 3 ,  above represents one such mix 
of permanent switching and winter curtailments. It, however, displays less total i mpact 
than either of the two extreme cases. 4_2 
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016 
018 
0 19  
024 
030 
031 
056 
069 
088 
094 
099 
106 
115 
124 
125 
131 
153 
1 62 
174 
1 77 
1 86 
214 
215 
216 
218 

AQCR Sulfur Oxides Particula tes 
Little Rock, Ark. 1 . 20 
Memphis, Tenn. 1 . 14 
Monroe, La. 0 . 69 
Los Angeles, Ca. 0 . 36 
San Francisco, Ca. 0 . 52 
Stockton, Ca. 0 . 10 
A tlan ta, Ga. 0 . 7 2 
Quad Cities, Iowa 0 . 50 
Cedar Rapids, Iowa 1 . 11 
Kansas City, Kan. 0 . 38 
Wichita, Kan. 0 . 78 
Baton Rouge, La. 1 . 04 
Baltimore, Md. 1 . 16 
Toledo, Ohio 0 . 34 
Kalamazoo, Mich. 0 . 70 
Minneapolis, Minn. 0 . 44 
El Paso, Tex. 0 . 20 
Buffalo,  N .Y. 1 . 1 6 
Cleveland, Ohio 1 . 50 
Lima, Ohio 1 . 1 3 
Tulso, Okla. 0 . 69 
Corpus Christi, Tex. 0 . 83 
Dallas-Ft. Worth, Tex. 0 . 75 
Houston, Tex. 0 . 34 
Odessa, Tex. 1 .  02 

TABLE 17 . P OTENTIAL AMBIENT IN CREMEN TS DUE TO 
PERMANENT F UEL SWITCHIN G IN THE LOW DEMAND CASE, 1990 

0 . 77 
1 . 5 2 
2 . 35 
1 . 3 9 
1 .  96 
2 . 2 1 
1 .  25 
1 .  51 
2 . 7 1 
2 . 00 
8 . 31 
2 . 74 
0 . 1 1 
1 . 25 
4 . 1 5 
1 . 46 
2 . 07 
0 . 1 9 
0 . 48 
0 . 61 
3 . 26 
1 . 20 
1 . 2 2 
1 . 05 
4 . 07 

Finally, worst case sensitivity tests must be applied not only to the data but also to the 
assumptions of the ambient i mpact model. Worst case ambient air quality i mpacts may 
be expected to occur when emissions are concentrated in a given area. The 
proportional rollback model used here assumes uniform m ixing and uniform distribution 
of the emission sources throughout the entire air quality control region. It is likely 
however that many of the 54 AQCR's contain one or more distinct sub-areas where 
industrial land use is concentrated. 
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A case in point is the study mentioned in Section B that was performed for the 
Wisconsin Public Service Com mission [ 9]' The results of this study were presented as 
percent increases in emissions, which implies the same thing as the rollback model. At 
the state level, maximum curtailment was est imated to produce a 1 .3% increase in 
particulate emissions and a 3.0% increase in sulfur oxide emissions. In some AQCR's, 
however, the impact  estimates were on the order of 2 to 4% for particulates and 6 to 
7% for sulfur oxides. An increase of 8% in particulate emissions was calculated for one 
sub-area of an AQCR. 

A worst case simulation of the potential impact  of this effect of concentrated 
industrial land use was designed about the following hypothetical assumptions : 

o Consider an industrial area within an AQCR that occupies 20% of the 
total land area and contains 50% of the industrial sector. This area 
therefore contains only 20% of the existing emiss ions from background 
and transportation sources and only 50% of the existing industrial 
emissions. 

• The industrial area contains only 5% of the commercial and residential 
development in the AQCR and thus only 5% of the existing emissions from 
these sources. 

• The local utility plant is located elsewhere so that the existing emissions 
from the utility sector are not contained in this area. 

• All of the industrial gas curtailment and/or permanent fuel switching in 
the AQCR takes place in this one industrial area. 

This set of assumptions is intended to produce extreme worst case emissions in all 54 
AQCR's. The high demand 1990 case (highest winter curtailments) and the low demand 
1990 case (greatest per manent fuel switching) were rerun with these severe assumptions 
to fully brackett the outside range of extremes. The results of these extreme worst 
cases are sum m arized as follows: 

• Permanent Switching - low demand, 199 0  
- sulfur oxides - 44 of 54 cities show ambient increments 

exceeding 1 microgram per cubic meter 
average in<!Jement of the 44 cities 
is 4.6 ug/m 
highest incre ment is 20 .8 ug/m 3 

6 cities show increments over 10 ug/m 3 
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- particulates - 39 of 54 cities show ambient incre ments 
exceeding 1 microgram per cubic meter 
average in�e ment of the 39 cities 
is 4 .7  ug/m 
highest incre ment is 26 ug/m 3 

3 cities show incre ments over 1 0  ug/m 3 

• Winter Season Curtailments - high de mand, 1 99 0  
sulfur oxides -

particulates -

32  of 54 cities show ambient incre ments 
exceeding 1 microgram per cubic meter 
average in�e ment of the 3 2  cities 
is 3.4 ug/m 
highest incre ment is 1 2 . 6  ug/m3 

3 cities show incre ments over 10  ug/m 3 

24  of 54 cities show ambient increments 
exceeding 1 microgram per cubic meter 
average incre ment of 3 . 6  ug/m 3 

highest incre ment is 18 .7  ug/m 3 

1 city shows an incre ment over 10  ug/m 3 

The chance that this extreme set of assumptions approximates reality in all of these 5 4  
cities is not great. It is probable, however, there are sub-areas within so me of these 
AQCR's where emissions caused directly or indirectly by natural gas curtailment are 
more concentrated. Thus, an additional conclusion must be added to the assessment of 
"probable impacts" in Section B - i.e., that there will be some localized exceptions at 
the sub-AQCR level to conclusions indicated by the AQCR level rollback calculations. 

Another factor not accounted for in the rollback model which affects the concentration 
and dispersion of e missions is, of course, the wind. In part icular, winter inversions, 
concentrating local e missions are known to occur in many areas affected by winter 
season curtailments. The emission dispersion plumes from pollution sources can also 
concentrate emissions at points along the paths they follow. Thus, the conclusion that 
there will be localized exceptions to the ambient i mpact potential indicated by the 
rollback model is reinforced by these considerations. Whether the emissions become 
more dispersed or more concentrated is literally a function of how hard the wind is 
blowing. It is possible that some areas may experience poor dispersive conditions on a 
regular basis throughout the winter season. Simultaneous conditions of high levels of 
curtailment and poor dispersion would be the most important exceptions to the general 
rollback analysis. 
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D.  B est Case Analysis 

The construction of probable, best ,  and worst cases in the evaluation of any DOE fossil 
fuel policy is complicated somewhat by the fact that EPA and State air quality agencies 
regulate emissions fro m fossil fuel combustion. This situation is depicted in Figure 6, 
belo w. 
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FIGURE 6: FOSSIL F UEL REGULATORY RELATIO NSHIPS 

Generally speaking, pollution regulations take the for m of limits on the emiss ion rate 
(1) or limits on the total quantity of emissions (2) . They thus, have the effect of either 
filtering (1) or blocking (2 ) the impacts that might otherwise  result fro m a given DOE 
fuel policy. In either case, there may be a feedback effect causing fuel users to modify 
their response to DOE policy. This can result, for example, when a course of action 
such as a fuel switch is either prohibited outright or prohibitively expensive due to 
control require ments. 
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To take a specific example, the extreme worst case impacts of permanent fuel 
switching estimated in the preceding section would probably not be realized due to the 
constraints imposed by EPA and State air quality regulations. Two general types of 
regulations most affecting this situation are the "Non-Attainment!! policies and the 
!!Prevention of Significant Deterioration!! policies. 

In broadest outline, the non-attainment policy would prohibit permanent switching to 
alternate fuels in many areas that already have relatively bad air quality. Or, 
permanent switching may be allowed if the user can somehow bring about a reduction in 
the total emissions of the non-attainment area that will offset the emission increase 
generated by the fuel switch. The prevention of significant deterioration policy places 
an upper limit on emission increases, such as those from permanent fuel switching, in 
areas where the existing air quality is relatively good. 

These two types of air quality constraints would have the effect of reducing the total 
amount of permanent switching. They make the low demand scenario see m less likely 
than the base case. 

In similar fashion, a best , case may be constructed for the winter season curtailment 
part of the problem by simply imitating these two EPA policies. From a com mon sense 
standpoint, the question of how to manage gas curtailment so as to minimize the air 
quality impact boils down to a simple set of rules, like the following: 

• don't curtail in areas where the air quality is already part icularly bad; 

• instead, reduce gas deliveries in areas that have so me available assimila­
tive capacity; 

• but, reduce gas deliveries in a manner which distributes the use of 
assimilative capacity equally among cleaner air areas. 

This set of rules corresponds directly to the EPA Non-Attainment and Prevention of 
Significant Deterioration policies. In effect, the optimal environmental curtailment 
policy would be for DOE to manage the lefthand side of Figure 7(winter season 
curtailment), above, according to the same principles that EPA applies to the righthand 
side (permanent fuel switching). 

In a 1974 article entitled, !!An Air Quality Approach to Natural Gas Curtailment!! [11] , 
Dr. Noel de Nevers and Dr. Albert Wehe outlined what is probably the most vigorous 
approach to this type of environmental optimum. They reported the results of a 
simulation modelling analysis of the concept of allocating gas along a pipeline on a day­
by-day basis according to an index of the air dispersion characterist ics (the pollution 
potential) in the major cities served. This index can be reliably forecast 24 hours in 
advance. The advantages and disadvantages of this approach are as follows: 
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Advantages: ( 1 )  The allocation rules are not based on existing "am­
bient" air quality and, so, do not reward polluters 
with extra gas. 

( 2 )  The daily simulation approach maximizes the air 
quality benefit  by fully accounting for the variation 

Disadvantages: ( 1 )  

in atmospheric conditions. 

The day-to-day allocation of gas may cause massive 
permanent fuel switching among users who cannot 
adapt to such day-to-day uncertainties. 

(2) The optimal solutions deter mined for individual pipe-
* 

lines may be sub-optimal for the pipeline system as 
a whole. 

The disadvantages of the day-to-day approach make it an unfeasible and possibly 
undesireable environmental best case policy. The approach selected in this analysis is 
to try to avoid the first disadvantage (uncertainty and permanent switching) by taking a 
winter season instead of a day-to-day approach. This unfortunately compromises both 
of the advantages of the approach as the average ambient level in the major cities is 
the most accessible indica tor on which to base a seasonal approach. 

The second type of disadvantage (the risk of sub-optimizing) is a threat to any attempt 
to find a best environm ental curtailment strategy. There are two types of sub-optimal 
conditions. The first is due to the fact that major cities may be served by as many as 
four or five pipelines. Thus if each pipeline is optimized individually to deliver gas to 
the cities it serves on the basis of comparative air quality conditions, the solution may 
not turn out to be optimal when the system interconnections are taken into account. 
Some cities will get more than they need and some will get less. The second type of 
sub-optimal condition is related to the phenomenon known as long range transport. This 
is where pollutants generated in one location (say, the midwest) ultimately drift over 
downwind locations (the northeast). From the standpoint of trying to find an optimal 
environmental curtailment strategy, this complication due to -long range transport may 
be thought of as overlaying another "pipeline network "  on this already complicated 
problem which transports the pollution from city to city. The mechanisms of this last 
pipeline system are not very well understood at present. 

flSub-Optimal" describes a solution which appears optimal only because some larger 
aspect of the problem has not been taken into account. 
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A truly optimal environmental curtailment strategy would have to fully account for 
pipeline interconnections and long range transport in order to avoid sub-optimization . 
The day-to-day approach suggested by de Nevers and Wehe would entail significant 
enough quantities of gas that these sub-optimal conditions could probably not be 
avoided. To fully account for these effects in a national level optimization model to be 
generated on a daily basis would be an enormously difficult task. 

For these reasons of the risk of permanent switching and the risk of sub-optimizing, the 
day-to-day approach to an environmental optimum is not adopted for this analysis. 
Instead, the search for a best environmental policy is conducted on a winter season 
basis. It is reasoned that a winter season approach might be formulated in a more 
stable set of curtailment rules that might not induce as much loss of user confidence 
and permanent switching. Also, from the generally small impacts indicated by the 
foregoing probable and worst case analyses, it is known that the amounts of gas 
involved in a winter season strategy might not be as drastic as those required in a day­
to-day system which may make sub-optimization less likely or less severe. 

To conduct the winter season search for a best environmental pattern of curtailment, 
ambient constraints representing non-attainment and prevention of significant deterior­
ation policies were added to both versions of the environmental model (see "N' in 
F igure 4) .  An ambient ceiling was imposed near the level of the National Secondary 
Ambient Air Quality Standard for sulfur oxides and for particulates. For those ACQR's 
under these ceilings, a constraint was imposed on the size of the incremental increase 
in ambient concentration. 

To find an optimal environmental allocation of curtailment , the imaginary single 
pipeline version of the model is run with an ambient impact ceiling fixed at the lowest 
possible level while the allowable increment of additional ambient impact for cities 
below the ceiling is varied until the total amount curtailed is equal to that required in 
the case under study. The resulting set of ceiling and increment constraints are then 
plugged into the actual version of the model which allocates curtailment according to 
the actual interconnected pipeline network. Differences in the curtailments allocated 
by these two versions of the model indicate conditions in which two or more pipelines 
are competing for the ambient capacity (or "curtailment capacity") in a jointly-served 
AQCR. This means that the optimal solutions for the individual pipelines may not be 
optimal for the pipeline system as a whole. 
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The 1 99 0  High Demand ( 1-in-1 0)  lido-nothing" case is used to conduct this search for a 
best environmental allocation of curtailment. Table 1 8  gives a side-by-side comparison 
of the unconstrained ambient impacts of this case versus the impacts of the same case 
under an optimal set of ambient constraints. The constraints used in the imaginary 
single pipeline model were an ambient ceiling for particulates of 52 ug/m 3 and an 
allowable increment of 1 . 0  ug/m 3. It is noted that these runs are based on projected 
1990  ambient levels. Many of the AQCR's curtailed would not now be under the 
ambient ceiling but are projected to be under it by 1990 .  

The constrained case in  Table 1 8  shows a reversal of  the pattern of  impacts in  heavily 
gas dependent regions such as California, Kansas, and the producing states. These areas 
are perhaps most susceptible to ambient impacts from curtailment because gas is a 
predominant fuel. Substitute fuel use is therefore a larger proportion of total emissions 
in these areas. 

This best environmental case shows so me potential for ambient improvements from an 
optimal pattern of curtailment. This might be a difficult allocation to achieve in 
practice, however , and the net gain would be less in the more probable Base Case than 
in the extreme High Demand Case examined here. 

In the second part of this best case analysis, the same constraints plugged into the 
actual version of the model produced warnings of potential sub-optimal conditions for 9 
AQCR's. The excess demand for the ambient capacity in these AQCR's generally 
amounted to less than 1 microgram per cubic meter ,  however. This effect would also 
tend to be less noticeable in the more probable Base Case than in the High Demand 
Case examined here. 

The results of this best case analysis converge upon a simple conclusion : It does not 
seem worthwhile to base curtailment policy on air quality criteria at the program matic 
level. This is based on the following: 

• Best environmental policies do not gain much in the most probable case, 
especially if measured against the conceivable problems of implementing 
such reallocations. 
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Table 1 8. Compar ison of Constrained and Unconstrained Cases 

1 9 9 0  HIG H CASE 1 9 9 0  HIGH CASE 
U N C O N ST RAIN ED AMBIENT C O N ST R AINTS 

A Q C R  SO 
x 

P art .  SO
x 

Part .  

0 0 4  Birmingha m ,  Ala. 0 . 5 1 0 . 4 8  0 . 65 0 . 7 2  

0 0 5  Mobile-P ensacola 0 . 1 4 0 . 54 0 . 2 4  1 .  0 0  

0 0 7  Florence, Ala. 0 . 0 5 0 . 1 1 0 . 0 9 0 . 2 6  

0 1 6  Little Rock, Ark. 0 . 47 0 . 1 9  0 0 

0 1 8  Me mphis , Tenn. 0 . 1 3 0 . 3 0  0 0 

0 1 9  Monroe ,  La. 1 .  0 7  3 . 65 0 0 

0 2 4  Los Angeles, Ca. 1 .  0 1  3 . 60 0 0 

0 3 0  Sna F rancisco, Ca. 1 .  7 8  5 . 8 6  0 . 2 8  1 .  0 0  

0 3 1  Stockton, Ca. 0 . 3 3  7 . 1 8  0 0 

0 3 6  Denver,  Co. 0 . 5 7 1 .  2 3  0 0 

0 3 8  Pueblo ,  Co. 0 . 6 2  0 . 6 1 0 . 98 ' 1 . 0 0 

0 4 3  N e w  Yo['k, N . Y .  0 . 0 5  0 . 1 3 0 . 3 0  0 . 6 9 

0 4 5  Philade phia, Pa. 0 . 1 5 0 . 2 9  0 . 3 7  0 . 7 0 

0 5 3  Augusta, Ga. 0 . 60 0 . 7 1 0 . 7 6 1 .  0 0  

0 5 5  Cha ttanooga, Tenn. 0 . 3 1  0 . 77 0 . 3 8  1 .  0 0  

0 5 6  A tlan ta, Ga. 0 . 5 5 1 . 1 6 0 0 

0 6 7  Chicago, Ill. 0 . 3 4  0 . 2 8  1 .  0 0  0 . 65 

0 6 9  Quad Cities, Iowa 0 . 0 5 0 . 3 1  0 . 2 9  1 .  0 0  

0 7 0  St. Louis , .vIo .  0 . 63 0 . 85 0 0 

0 7 8  Louisville, Ky. 0 . 07 0 . 0 7  0 . 6 2 0 . 8 3  

0 7 9  Cincinna ti, O hio 0 . 1 0  0 . 0 4  0 . 8 1 0 . 6 6 

0 8 0 Indianeapolis ,  Ind. 0 . 2 6  0 . 1 8  0 0 

0 8 8  Cedar Rapids, Iowa O . H  2 . 2 9  0 . 3 4 1 .  0 0  

0 9 4  Kansas City, Kan. 0 . 5 1 2 . 2 9 0 0 

0 9 9  Wichita, Kan. 0 . 99 8 . 3 2  0 0 

1 0 3  Huntington, W .  Va. 0 . 0 3  0 . 0 3  0 . 2 4  0 . 5 1 

1 0 6  Baton Rouge, La. 0 . 7 9 2 . 0 8 0 0 

1 1 5  Baltim ore,  ::YId. 0 . 1 9  0 . 0 3  1 .  0 0  0 . 1 5  

1 2 2  Grand Rapids, :'IUch. 0 . 08 0 . 1 0 0 . 2 5  0 . 6 1  

1 2 3  Detro it, :tlich. 0 . 2 1  0 . 2 1  0 0 

1 2 4  Toledo, O hio 0 . 1 1  0 . 3 6  0 . 3 1  1 .  0 0  

1 2 5  Kalamazoo , Mich. 0 . 3 5 1 .  6 2  0 0 

1 3 1  Minneapolis , ::YIinn. 0 . 54 1 .  9 9  0 0 

1 5 3  E1 Paso, Tex. 0 . 1 3  1 .  34 0 0 

1 6 2  Buffalo , N . Y .  1 .  67 0 . 2 0 1 .  0 0  0 . 1 1  

1 7 3  Dayton, Ohio 0 . 1 9  0 . 0 9 1 .  0 0  0 . 5 5 

1 74 Cleveland, Ohio 0 . 44 0 . 1 4  1 .  CO 0 . 3 2  

1 7 6  Columbus, O hio 0 . 0 6 0 . 0 8 0 . 5 1 1 . 0 0 

1 77 Lima, Ohio 0 . 2 4  0 . 1 1 1 . 0  0 . 5 9 

1 7 8  Youngstown,  Ohio 0 . 2 6  0 . 0 7 1 .  0 0  0 . 3 0  

1 8 1  Steub enville, O hio 0 . 94 0 . 5 2 0 . 7 9 0 . 8 1  

1 86 Tulsa, Okla. 0 . 4 8  1 .  3 3  0 0 � 

1 9 3  Portand, Ore .  1 .  45  0 . 4 2  1 .  0 0  0 . 2 8  

1 97 Pi ttsburgh, P a. 0 . 3 9  0 . 3 4 1 .  0 0  0 . 9 3  

2 0 8  Nashville, Tenn. 0 . 0 6 0 . 1 4  0 . 0 8  0 . 2 2  

2 1 4  Corpus Christ i, Tex. 0 . 57 0 . 80 0 0 
2 1 5  Dallas-F t. Worth, Tex. 0 . 5 0  0 . 78 0 0 

2 1 6 Houston, Tex. 0 . 2 0  0 . 5 8 0 0 

2 1 8  Odessa, Tex. 0 . 69 2 . 6 1 0 0 

2 2 0  Salt Lake City; Utah 1 .  54 1 . 1 0 0 0 

2 2 9 Sea ttle, Wash. 0 . 5 2  1 .  0 6  0 0 

2 34 Charleston, W. Va. 0 . 1 2  0 . 04 1 .  0 0  0 . 3 6  

2 3 7  Appleton-os hkosh, Wis c. 0 . 04 0 . 0 6  0 0 

2 3 9  M ilwaukee, Wis c. 0 . 0 6  0 . 2 6  0 0 
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• There is some evidence that seasonal optimizing for air quality at the 
next lowest level (i.e., the pipeline) may entail some sub-optimization, but 
the magnitude and extent of this error seems limited, probably correc­
table. 

• The low levels of extra ambient increments that would be required in 
some locations to effect this type of best policy do not seem to pose too 
great a threat of sub-optimization in terms of the potential side effects 
of long range transport. This is, however, subject to some uncertainty. 

The alternative best environmental policy is to relate natural gas curtailment to air 
quality criteria below the program matic level. Under current practice, FERC (The 
Federal Energy Regulatory Commission) approves the curtailment plans of individual 
pipelines in the course of which an environmental impact statement is prepared. The 
results derived in this best case analysis would support the view that the F E RC 
environmental review of individual pipelines should be continued for the purpose of 
evaluating requests for exemptions to curtailment rules on the basis of extreme 
environmental conditions. This conclusion is supported by the following: 

• Special attention can be given to heavily gas dependent regions that are 
more susceptible to ambient impact from curtailment. 

• All conceivable types of localized exceptions and special cases can be 
handled by an exemption procedure, assuring that these impacts do not go 
unmitigated. 

• It appears that exemptions can be evaluated on a pipeline basis without 
too great a risk of sub-optimizing. 

The F ERC staff is well equipped with the proper site-specific dispersion models to bring 
to bear on this problem.  This level of rigorous analysis can assure that an exemption is 
afforded adequate review of the possible environmental impacts . 

A final point on the potential utility of an exemption procedure concerns the promised 
evaluation of gas curtailment impacts in smaller gas-using cities (smaller gas use than 
the 54 AQCR's studied in detail) and rural areas. The case of small cities and rural 
areas is taken up in detail in Section E below. In a number of these areas the existing 
emissions profile is of a much lesser order of magnitude than in the large cities. In 
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those special cases where there is a high proport ion of curtailable gas in the fuel use 
profile against such a background of lower total emissions, the ambient impact of 
natural gas curtailment might be greater. This is another type of special case impact 
that can be avoided by an exemption procedure. 

An alternative to the FERC exe mption procedure might be to leave the responsibility 
for certifying exe mptions entirely up to states. State governments can regulate both 
the righthand and the lefthand sides of F igure 6. This places them in a unique position 
to implement an optimal solution. The study performed for the Wisconsin Public 
Service Com mission [9J considered a best environmental case which showed that there 

. are some potential gains in attainment status and implementation strategy to be won 
from intra-state curtailment policy. State air quality agencies are after all in the best 
position to evaluate site-specific conditions that can contribute to exceptionally 
concentrated impacts from natural gas curtailment . 

Despite these advantages, however, states are constrained to work with the amount of 
gas at their disposal. Hence, an entirely state level policy for evaluating exemptions 
would have some sub-optimal results. For this reason , there must be a federal role in 
evaluating exemptions such as that proposed for FERC.  An alternative to  this 
particular federal/state combination however, would be DOE sanction of futures or spot 
markets for gas coupled with State/EPA operation of local markets for pollution rights. 
While this may sound at first like an off-the-waU economic-theoretic approach, it is 
actually not too far-fetched. The DOE role could be fulfilled by several of the 
different types of pricing options under consideration and, as many observers have 
noted, the present configuration of State and EPA air regulatory programs (diagram med 
in F igure 6) nearly amounts to a system of pollution rights. In the context of this 
alternative, a State air regulatory agency would identify unfavorable concentrations of 
curtailable emission sources and set control requirements for alternate fuel use steep 
enough to induce these users to bid for gas rather than switch fuels. In a recent 
development, EPA has approved the use of a "bubble policy" for existing sources under 
which only the total emission rate for a plant (vs. the rate for each stack or source 
within the plant) is regulated. This gives industry much greater flexibility in complying 
with regulations and could enhance the incentives to bid for gas as part of an overall 
pollution control strategy. Actual pollution right systems have also been the subject of 
recent interest within EP A. 
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This alternative points out an advantage of a prIcmg option not apparent in the 
preceding national and AQCR-level analyses. Such a pricing option may afford a 
precise means of identifying and resolving needs for environmental exemptions to gas 
curtailments. Though such a system would not be trouble-free,  it seems worthy of 
being carried in any further analyses of pricing options. 

E.  Other Air Quality Concerns 

1. Small Gas-Consum ing Cities and Non-Metropolitan Areas 

The list of 54 large gas-consuming urban AQCR's was developed by combining data for 
1 0 0  different Standard Metropolitan Statistical Areas (SMSA's) , many of which are 
contained within a com mon AQCR. The 1 0 0  SMSA's, taken together, account for 89% 
of total industrial gas use in  S MSA's and 61% of  total industrial gas use in the nation. 
This selection process left a second list of 88 smaller gas-consuming SMSA's which 
account for another 10% of total industrial gas use in SMSA's and 7% of total industrial 
gas use in the nation. 

Due to the lesser quantity of gas involved and smaller populations exposed, it was 
expected that the impacts of alternate curtailment policies in these smaller gas­
consuming cities may be less important at a program matic national level than the 
impacts in the 54 AQCR's. The amount of gas required to ameliorate any extreme 
impacts of curtailment in these cities may not be as likely to require major adjustm ents 
in national patterns of gas distribution. This presumption was supported by the fact 
that the 88 SMSA's are distributed regionally in much the same way as the 54 AQCR's. 

However, it was nonetheless recognized that the air quality impacts of curtailment in 
these cities may be locally important,  especially when gas is a large percentage of total 
fuel use. In cases where gas is the predominant fuel and the emissions from other 
sources are not of great magnitude , the same conservative assumptions used earlier 
regarding alternate fuel use (100% sUbstitution capability and dirty fuel preference) 
indicate that the ambient impact of curtailment may be proportionately greater than 
that shown in the larger industrial cities. Those smaller gas-consum ing cities meeting 
these conditions, may be more susceptible to ambient impact from curtailment per se -
i.e. ,  regardless of the choice of federal curtailment policy. Depending on the 
distribution of industrial users by priority category, there may be some of these special 
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cases which are more susceptible to ambient impact than others under different 
curtailment policy alternatives. For example,  a process and feedstock priority may 
produce extreme impacts in a city where, in addition to the above special case 
stipulations, the bulk of the industrial demand is comprised of boiler fuel users. On the 
other hand, there may be almost no impact from such a policy in a case where the bulk 
of the demand is comprised of process and feedstock users. 

Available data resources are not adequate to facilitate analysis of the 88 smaller gas­
consum ing SMSA's in the same level of detail as that applied to the 54  large gas­
consuming AQCR's. It was possible, however , to estimate the percentage of industrial 
fuel use in these 8 8  SMSA's which is comprised of natural gas. A relatively high value 
for this parameter is a necessary condition for all of the types of special cases 
discussed above. Table 1 9  shows that the percentage of gas to other fuels is over 50%,  
averaging 52%,  in  roughly half of the 88 small gas-consuming cities. For the 54 large 
gas-consuming AQCR's, the average percentage is 61%.  Percentages for some of the 54 
AQCR's are given in Table 2 0 .  It  is shown that these AQCR's with the highest 
percentages are the same ones for which larger impacts were forecasted. 

By comparison to the large cities, then, the smaller gas-consuming cities are not ,  on 
average, as dependent upon gas. However, a significant number of them are rather 
dependent upon gas. Some of these cities will no doubt exhibit some of the 
characteristics of the special cases discussed above and may be considered as 
candidates for an environmental exemption procedure. 

The percentages in Table 1 9  show that the heavily dependent small gas-consuming cities 
follow roughly the same geograhic distribution as the heavily dependent large gas­
consuming AQCR's. There is a concentration of them in the southwest and the gas­
producing states. Some of these may be served by intra-state gas and not as subject to 
curtailment. 

No similar estimates could be prepared for non-metropolitan or rural areas due to the 
fact that this would require plant-specific data. The same sort of findings as those for 
the small gas-consum ing cities may be extended to these areas, however . In general, 
the impacts in these areas may not be as important at a program matic or national level 
due to the remoteness of the pollution sources . However, there will be exceptional 
cases where the local impact potential is i mportant and may warrant treatment through 
an exemption procedure . 
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1. 
2. 
3 .  
4 .  
5 .  
6 .  
7 .  
8 .  
9 .  

1 0 .  
1 1 .  
1 2 .  
1 3 .  
1 4 .  
1 5 .  
1 6 .  
1 7 . 
1 8 .  
1 9 .  
2 0 .  
2 1 .  
2 2 .  
23 . 
24 .  
25 . 
26 . 

27 . 
2 8 .  

TABLE 1 9 .  - FUEL USE IN 8 8  SMALL 

GAS-CO NSU MING SMSNs 

Gas Use Fuel Use 
SMSA (A) (B) 

Albany, Ga. 3 . 1  4.2  
Albany-Schenectady-Troy, N.Y .  3 . 0  3 3 . 6  
Albuguerque, N. Mex. 2 . 8  3 . 8  
Alexandria, La. 4 . 5  4 .8  
Allentown-Bethlehe m-Easton, Pa., N.J. 7 .9 5 8 . 8  
Amarillo, Tex. 6 . 0  6 . 5  
Anderson, Ind. 2 . 6  8 . 7 
Billings, Mont .  5 . 1  5 .7 
Bloomington-Normal, Ind. 1 . 1  1 . 2  
Boston, Mass. 6 . 0  3 4 . 8  
Bristol, Conn. 1 . 0  2 . 0  
Brownsville-Harlingen-San Ben ito, Tex. 7 .9 1 1 . 2  
Cha mpaign-Urbana-Rantoul, Ill. 3 . 3  4. 0 
Charlotte-Gastonia, N.C. 5 . 5  1 5 .5 
Columbia, S.C .  4. 0 6 . 8  
Columbus, Ga.-Ala. 6 .9 1 1 . 5  
Des Moines, Iowa 8 . 7  1 3 . 1  
Dubuque, Iowa 3 . 7  5 . 6  
Elm ira, N.Y. 3 . 2  4 . 7  
Eri, Pa. 8 .2 1 9 .5 
Evansville, Ind.-Ky. 7 .6 1 8 .6 
Fayetteville-Springdal, Ark. 2 .4  2 .8  
Fort Smith, Ark. 4.4 5 . 2  
Fort Wayne, Ind. 7 .9 1 3 . 8  
Great Fails, Mont. 1 . 7  2 . 0  
Greensboro-Winston-Sale m 

Highpoint, N.C. 5 . 6  2 2 . 5  
Greenville-Spartanburg, S.C. 7 . 2  2 1 .  
Harrisburg, Pa. 5 .3 1 3 . 9  

(continued) 
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TABLE 1 9 .  - CONTIN UED 

Gas Use Fuel Use % 
SMSA (A) (B) (A.;.-B) 

2 9 .  Hartford, Conn. 2 . 7  1 1 . 7 . 2 3  
3 0 .  Jacksonville, Fla.  4.9  3 1 . 3  . 1 6  
3 1 .  Johnstown, Pa. 6 . 6  8 .4 .79  
3 2 .  K noxville, Tenn. 5 .9 1 6 .7 .35  
3 3 .  Lafayette-West Lafayette, Ind. 3 . 0  7 .9 .38  
3 4 .  Lakeland-Winter Haven, Fla. 2 . 6  1 0 .1 . 2 6  
35 . Lancaster , Pa. 5 . 0  1 3 . 5  . 3 7  
36 . Las Vega, Nev. 5 .8 7 .9 . 7 3  
37 . Lincoln, Nebr. 1 . 4  2 . 3  . 6 1  
38 . Lowell, Mass-N.H. 1.2  2 . 5  .48 
3 9 .  Lubbock, Tex. 1 . 7  1 . 9  . 9 0  
40 . Lynchburg, Va. 2 . 4  8 .7 .28  
41 .  Macon, Ga. 9 .5 1 4 . 2  .67  
42 . Madison, Wisc. 2 .4  3 .6  .67  
43 . Mansfi eld, Ohio 7 .0 9 .9 . 7 1  
44 . M iami, Fla. 1 . 7  6 .7 . 2 5  
45 . Montgomery, Ala. 4 . 9  6 .4 .77 
46 . M uncie, Ind. 3 . 7  5 . 9  . 6 3  
47 . New Haven-W .Haven , Conn. 1 . 4  9 .5 .1 5 
48 . Nor folk-Va.Beach-Portsmouth, Va. 1 . 7  6 .4 . 2 7  
49 . Northeast Pa., Pa. 4 . 6  1 1 . 1  .41  
50 . Oklahoma C ity, Okla. 5 . 6  7 .3 .77 
5 1 .  O maha, Nebr. 7 .0 1 1 . 0  . 6 4  
5 2 .  Orlando, Fla. 1 . 5  3 . 0  . 5 0  
5 3 .  Owensboro, Ky. 2 . 7  4 . 8  .56  
5 4 .  Parkersburg-Marietta, W.Va.-O hio 5 . 8  2 9 . 6 . 2 0  
55 . Pettersburg-Colonia Hgts .-Hopewell, Va. 5 .4 2 3 . 2  . 2 3  
56 . Phoenix, Ariz. 5 .2 9 . 6 . 5 4  
57 . Pittsfi eld, Mass . 1 . 0  7 .7 . 1 3  

(continued) 
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TABLE 1 9 .  - CONTIN UED 

Gas Use F uel Use % 
S MSA (A) (B)  (A+B) 

58 . Providence-Warwick-Pawtucket, 
R.I.-Mass.  4.4 1 8 .5 . 2 4  

59 . Reading, Pa. 5 . 1  1 5 .5 . 3 3  
60 . Reno , Nev. 1 . 0  1 . 9  .53 
6 1. Richland=Kenne w ick, Wash. 3 . 1  6 .7 .46 
6 2 .  Rich mond, Va. 4 . 0  1 9 . 1  .2 1 
6 3 .  Rochester , N . Y .  7 .5 40 .2 . 1 9  
6 4 .  Rockford, Ill. 8 .2 1 0 .3 . 8 0  
65 . Sacra mento , Calif . 9 . 7 1 1 . 6  .84  
66 . St. Cloud, Minn . 1 . 3  2 . 9  .45 
67 . Salinas-Seaside-Monterey, Calif . 9 . 6  1 0 .3 . 9 3  
68 . San Diego, Calif . 3 .3  4 .8  . 69 
69 . Santa Cruz, Calif . 2 . 4  2 . 9  . 8 3  
7 0 .  Shreveport, La. 9 .7 2 3 .3 . 4 2  
7 1. Sioux C ity, Iowa-Nebr. 6 .8 8 .4 . 8 1  
7 2 .  Sou th Bend, Ind. 3 . 9  6 .3 . 6 2  
7 3 .  Springfi eld, Ill. 1 . 2  2 . 3  . 5 2  
7 4 .  Springfi eld, Mo. 3 . 0  3 . 9  .77 
75 . Springfi eld-Chicopee-Holyoke, 

Mass .-Conn. 2 . 5  1 2 . 9  . 1 9  
76 . Syracuse, N . Y .  9 . 9  3 5 . 0  . 2 8  
77 . Tampa-St.Petersburg, Fla . 8 .3 2 1 . 3  . 3 9  
78 . TerreHau te,  Ind. 6 .7 1 6 .1 .42 
79 . Texarkana, Tex.-Ark. 8 .4 1 2 . 6  . 6 7  
8 0 .  Topeka, Kan.  2. 0 4 . 4  .46 
8 1. Tucson, ARiz. 3 . 9  5 . 0 .78  
8 2. Vineland-Mill ville-Bridgeton, N.J. 4 . 6  1 5 .4 . 3 0  
8 3 .  Waco, Tex. 6 .5 7 .9 . 8 2  
8 4 .  Washi ngton, D.C. ,  Md., Va. 2 . 3  5 .5 .42 
85 . Waterburg, Conn. 1 . 5  4 .4  .34 
86 . Worcester ,  Mass . 2 . 2  8 . 0  . 2 8  
87 . Yakima, Wash. 2 . 9  5 . 4  . 54 
88 . York, Pa. 3 . 4  2 1 . 1  . 1 6  
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TABLE 2 0 .  GAS USE AS PERCENT OF TOTAL IND USTRIAL FUEL USE 

IN SELECTED LARGE GAS-CO NSUM IN G AQCR'S 

AQCR 

0 0 4  Birmingha m, Ala. 
007  Florence, Ala. 
0 1 6  L ittle Rock ,  Ark. 
0 1 8  Me mphis,  Tenn. 
0 1 9  Monroe, La. 
0 2 4  Los Angeles, Ca. 
0 3 0  San Francisco, Ca. 
03 1 Stockton, Ca. 
0 3 6  Denver ,  Co. 
0 3 8  Pueblo, Co. 
0 5 5  Chattanooga, Tenn. 
0 5 6  Atlanta, Ga. 
067 Chicago, Ill. 
06 9 Quad C ities,  Iowa 
07 0 St. Louis,  Mo. 
08 8 Cedar Rapids, Iowa 
0 9 4  Kansas C ity, Kan. 
099  W ichita, Kan.  
106  Baton Rouge, La. 
1 2 2  Grand Rapids, M ich. 
1 2 3  Detroit, Mich. 
1 2 4  Toledo, Ohio  
1 2 5  Kala mazoo, Mich. 
153  El Paso,  Tex. 
1 7 3  Dayton, Ohio  
1 7 6  Columbus, O hio  
1 7 7  Lima, Ohio 
178  Youngstown, Ohio  
1 8 6  Tulsa, O kla. 
1 9 3  Portland, Ore. 
2 0 8  Nashville, Tenn. 
2 1 4  Cor pus Chr isti, Tex. 
2 1 5  Dallas-Ft. Worth, Tex. 
2 1 6  Houston, Tex. 
2 1 8  Odessa, Tex.  
2 2 0  Salt Lake C ity, Utah 
2 2 9  Seattle, Wash. 
2 3 7  Appleton-Oshkosh, Wisc. 
2 3 9  Milwaukee, Wisc. 
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Gas % of Total Industrial 
Fuel Use 

6 5 . 0  
79 . 3  
8 0 . 0  
6 2 . 5  
96 . 8  
7 3 . 4  
86 . 4  
76 . 1  
8 2 . 4  
9 1 . 0  
6 3 . 8  
63 . 9  
50 . 8  
59 . 1  
59 . 9  
67 . 8  
74 . 1  
9 2 . 1  
9 2 . 0  
64 . 2  
55 . 4  
59 . 5  
53 . 7  
77 . 4  
5 1 . 8 
53 . 2  
70 . 6  
50 . 6  
9 0 . 9  
6 1 . 5  
56 . 2  
87 . 8  
88 . 2  
9 1 . 7  
78 . 5  
74 . 9  
57 . 6  
50 . 6  
80 . 1  
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In both the small gas-consuming cities and the non-metropolitan areas which appear to 
require special case treatment for the reasons described above, the case for an 
exemption may be further strengthened by economic arguments. In such places where 
the local economy is small and heavily dependent upon gas the local econom ic impact of 
curtailment can also be exceptional. The NGPA gives FERC authority under Section 
5 0 2  to waive provisions of curtailment rules in cases of "special hardship". This may be 
defined in economic or environmental terms;  or, in terms of both considerations. 

2. Other Air Pollutants 

As was noted in the beginning of Section V, the problem of natural gas curtailment 
bears most heavily upon concerns for sulfur dioxides and particulates. Natural gas is 
com monly thought of as a very clean fuel in terms of these pollutants. Natural gas is 
also very clean burning in terms of hydrocarbons (HC) and carbon monoxide (CO) due to 
the near completeness of the combustion process. This same feature, however, can 
produce high combustion temperatures (desirable for some uses) which results in the 
oxidation of atmospheric nitrogen to form nitrogen oxides (NOx).  

Alternate fuels tend to produce much greater quantities of  particulates and sulfur 
oxides, about the same levels of HC and CO,  and comparable levels of NOx. For these 
reasons curtailment policy was not expected to make much of a difference in ambient 
HC, CO, or NO . This hypothesis was tested by inserting emission coefficients for the x 
three pollutants into the environmental model described earlier and running the do-
nothing case for the base case demand ( 1-in-10)  for 198 1 .  The results, presented in 
Table 2 1 ,  are convincing - the highest value being a one-half of one percent increase in 
e missions. Results for CO are not shown as they were simply too negligible (less than a 
tenth of a percent). 

3. Long-Range Transport/Acid Rain 

As mentioned in the best case analysis of Section D above , environmental analysis of 
curtailment policy m ust take account of the fact that pollutants, after being generated 
and locally dispersed at a given location, might also be transported from that location 
to another.  This problem has been termed "long-range transport", the most prominent 
manifestation of which is the acid rain (sulfuric and nitric acid formed from SOx and 
NOx) that has affected a number of remote non-industrialized regions. Another smaller 
scale example is the drift of background levels of pollutant concentration from one area 
into an adjacent area (say, from Ohio into Pennsylvania). 
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TABLE 21 . - P E RCENT IN CREASES IN EMISSIONS OF 
NITROGEN OXIDES AND HY DROCARBONS 

FOR THE DO- NOTHING CASE 

Nitrogen Hydro-
Oxides carbons 

AQCR (%) (%) 

0 0 4  Birmingha m, Ala. . 1 1  . 1 5  
0 1 9  Monroe , La. . 1 3  . 1 5  
0 2 4  Los Angelex, Ca. . 1 9  . 05  
0 3 0  San Francis co,  Ca. . 50 . 0 9  
0 3 1  Stockton , Ca. .41  . 07 
036  Denver , Co. . 1 7  . 05  
038  Pue blo, Co. . 1 9  . 07 
0 5 3  Augusta, Ga. . 1 6  . 1 0  
0 5 5  Cha ttanooga, Tenn. . 09 . 1 0  
07 0 St. Louis ,Mo. . 1 3  .1 1 
088  Cedar Rapids, Iowa . 1 8  . 1 2  
0 9 4  Kansas City, Kan. . 2 4  . 1 1  
099 Wichita, Kan.  . 2 5 . 1 1  
1 0 6  Baton Rouge, La. . 1 6  . 08 
1 3 1  Minneapolis, Minn. . 1 3  . 08 
1 6 2  Buffalo, N.Y.  . 2 2  . 1 1  
1 86 Tulsa, Okla. . 1 3  .03  
193 Portland, Ore.  . 1 2  .09  
2 1 4  Cor pus Christi ,  Tex. .2 1 . 04 
2 1 8  Odessa, Tex. .1 5 . 02  
220  Salt Lake C ity, Utah . 1 3  . 08 
2 2 9  Sea tt le, Wash. . 1 3  .07  
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This raises questions of the type: "Can gas curtailment in St. Louis also affect air 
quality in Indiannapolis and water resources in Ontario? If this is the case, what then is 
the best environmental pattern of curtailment?" As pointed out in the best case 
analysis this type of question cannot be answered completely given our current level of 
understanding of acid rain and long range transport processes. 

The most popular instance of these processes is the apparent prevailing drift from the 
midwest industrial belt over New York State and Canada. Fro m the probable case 
i mpacts estimated in Section B3,  an estimate of the contribution of curtailment 
alternatives to this situation in the midwest may be derived. Table 1 8  presents 
projected ambient incre ments under a do-nothing alternative (unconstrained case in 
Table 1 8) for all of the m idwest cities included in this study. These results, which are 
based on a rather extreme high de mand 1 99 0  scenario, show that there are no midwest 
cities in which curtailment contributes as much as a 1 microgram per cubic meter 
increment to the 24  hour average annual sulfur oxide concentration. Results for the 
other curtailment alternatives studied fall in this same order of magnitude. Thus, the 
contribution of all of the curtailment alternatives to acid rain and long range transport 
problems appears to be, on average, small and fairly evenly distributed. 

These average results over the winter season are important, but it is also important in 
the case of acid rain to consider shorter episodes of greater intensity. The impact of 
air pollution levels on health is a major concern in this type of program matic study. 
Our growing understanding of health effects in recent years has turned attention away 
from peak levels of pollution toward average or minimum levels of exposure which see m 
to be more important to long-term dose-response relationships. The damage done by 
acid rain, however, may be represented by a much sharper threshold type of rela t ion­
ship. It is possible that short, intense pollution episodes can produce acid rain of higher 
than average pH. Such a situation can be produced by severe concentrated shortages 
under any curtailment alternative. The heavy curtailments in the midwest during the 
winter of 76-77 may be an example of this type of episode. As in that case, however, 
emergency reallocation of gas to relieve the economic disruption accompanying such 
curtailments provides a measure to abate the build-up of additional pollutants. 

Part 4: Other Environmental, Health and Safety Issues 

A. Other Pollutants 

The combustion of alternate fuels generates water pollutants and solid wastes, whereas 
natural gas co mbustion is virtually free of these residuals. Emission coefficients for 

6 2  





water pollutants and solid wastes were plugged into the model developed for the air 
quality analysis to generate estimates of the quantities of these pollutants involved. 
Results for the do-nothing option evaluated for the base case 1-in-1 0 de mand in 1 98 1  
are given in Table 2 2. 

Because the same IImultipliers" are applied to these pollution coefficients as to the air 
pollution coefficients, results for the alternate policy options would assume exactly the 
same patterns. 

Beyond this simple quantification of the approximate order of magnitude of these 
residuals, there is no more meaningful assessment that can be made of the i mpact of 
these pollutants. Their ultimate impact  will depend entirely upon where and how they 
are disposed. The trace quantities of complex organic compounds and heavy metals 
contained in the wastes are potentially toxic and hazardous substances, but the actual 
impact depends on the method of their disposal. The chain of causation which produces 
the final impact is many steps removed from federal curtailment policy. The regional 
patterns of generation of these wastes will vary marginally from one policy alternative 
to another by about the same degree as that exhibited in the air quality impacts. 
However, it is conceivable that, depending on methods of treatment and disposal, a 
small amount of waste in one region could cause more ultimate damage than a larger 
amount of waste in another region. 

B. Resource Extraction, Transport, and Storage 

Alternate fuels must be supplied to alternate fuel users. This entails environmental 
impacts due to the extraction, transport, and storage of these resources. The 
incremental impacts of these act ivities will be widely dispersed over many locations. 
The degree of additional impact is entirely a matter of how each of these activities are 
carried out at each of the locations involved. All of these activities are the subject of 
various forms of environmental regulation and compliance with these controls seems 
the only reasonable assumption. To at least put the problem into some perspective, it is 
meaningful to quantify the additional fuel supplies required. The do-nothing alternative 
( 1 98 1 )  would require approximately 2 million tons/yr of coal, 16 million bbls/yr. of 
distillate oil, and 11 million bbls/yr. of residual fuel oil. These estimates are probably 
much higher than the actual levels of alternate fuel use induced by gas curtailments 
because the very conservative dirty alternative fuel choice and 1-in-1 0 weather 
probability assumptions used for the air quality analysis were also applied in generating 
these numbers. Alternate policies produce similar quantities. 
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TABLE 2 2  

TOTAL WATER POLLUTANTS AND SOLID WASTES GENERATED B Y  
ALTERNATE F UEL COMBUSTION 

DUE TO CURTAILMENT IN 54 AQCR'S 
F OR THE DO-NOTHING ALTERNATIVE 

Pollutant Quantity (tons) 

Solid Waste 1.96 x 1 06 

BOD 143 

COD 12 ,718  

Total Suspended Solids 531  

Total Dissolved Solids 42 , 5 8 0  

Nitrates 69 

Phosphates 47 
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c. Occupational Safety and Health 

The handling, storage, and burning of alternate fuels introduces new sources of accident 
and exposure into the workplace environment. Again, this is the type of impact 
(equivalent in magnitude for all alternate policies) that will or will not occur depending 
upon the precautions taken and/or regulations covering each individual situation. No 
meaningful program matic assessment can be made. 
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VI. AFFECTED ENVIRONMENT 

The obvious questions that must be addressed in defining the environments affected by 
curtailment are : 

• Where does curtailm ent take place? 

• Where are curtailm ents the largest ? 

• Which areas are likely to receive the greatest air quality impacts due to 
curtailm en t ? 

• What is the existing ambient air quality in the affected areas and what 
would future air quality in these areas be like given different levels of 
curtailm en t ? 

These questions are taken up in this order in this chapter . 

It seems likely that many of the places most dependent on gas would be the same places 
most susceptable to curtailm ent. Data on state industrial gas use as a percent of the 
national total is co mpared from two different sources in F igures 7 and 8. There is good 
agree ment between the two sets of data. These percentages tend to focus attention on 
the gas producing states, the Great Plains, the Midwest-Northeast industrial belt, the 
South, and the Pacific Coast . 

F igures 9 and 1 0  show the actual quantities of gas curtailed in the industrial and utility 
sectors during the winter of 1 976-7 7 .  The industrial curtailments draw more attention 
to the East Coast . The utility curtailm ents are of outstanding note in California, the 
producing states, the Great Plains, and the South. 

F igures 11 and 12 exhibit two different but related indicators of the potential severity 
of curtailments in terms of the extra emissions. Deep industrial curtailments will not 
necessarily mean severe ambient impacts if gas use is a very small part of the total fuel 
co mbustion in an area. These figures show few clear patterns anywhere, based on these 
considera tions. 
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Data in F igures 13 and 14 show the incidence of permanent fuel switching and stand-by 
fuel use.  The patterns in these data seem to align with the distribution of gas use and 
existing patterns of curtailment throughout the country. 

As detailed in Sections V and Vll, the 54 AQCR's selected for detailed analysis were 
chosen to reflect a mix of all of the character istics displayed in Figures 10 through 1 5 .  
The existing ambient air quality and the projected futiJre ambients for these AQCR's 
were estimated by the procedures described in Section VII. The results are presented in 
Table 2 3 .  There is a predominant trend in these projected future ambients. They show 
improvement or no change in air quality in many industr ialized areas of the midwest, 
south, and northeast while ambient levels actually increase in many parts of the 
producing states. These negative trends in the producing states are produced by SEAS 
model [61 assumptions regarding recent Federal intiatives to increase coal use and 
relax dependence on oil and gas. 
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004 
005 
007 
016 
0 1 8  
0 1 9  
0 2 4  
03 0 
0 3 1  
036 
038  
043 
045 
053  
05 5 
056 
067 
069 
07 0 
078 
07 9 
08 0 
08 8 
09 4 
099 
10 3 
106 
1 1 5  

TABLE 2 3  - EXISTIN G A N D  PROJECTED 24 H O U R  ANNUAL 
AVE RAGE AMBIENT PO LLUTA NT CON CENTRATIO NS 

FOR 54 AQCR's (ug/m3) 

PARTICULATES SULFUR OXIDES 

AQCR 1976 198 1 199 0 1976  1 9 8 1  1990  

Birmingha m, Ala. 86 57 2 3  6 6 6 

Mobile-Pensacola 57 54 5 1  9 10  11  

Florence, Ala. 5 1  3 2  9 7 4 3 

Litt le Rock, Ark. 56 6 2  79 4 10  2 1  

Me mphis, Tenn . 66 7 5  8 7  23 26 30 

Monroe, La. 5 2  8 1  1 1 6  3 9 2 1  

Los Angelex, Ca. 99 97  9 3  11  13 14 

San Francisco, Ca. 58  56 53  8 9 10 

Stockton, Ca. 1 1 1  1 1 5  116  3 3 3 

Denver , Co. 87 77  7 2  10 10 13 

Pueblo, Co. 99 7 3  4 2  15 16 22  

New York, N .Y .  53 56 57 21  22 22  

Philadelphia, Pa. 74 66  57 29 25 20 

Augusta, Ga. 45 45 48 6 6 9 

Chattanooga, Tenn. 55 5 3  56  17 15 15 

A tlan ta,  Ga. 47 59 8 1  14 18  24 

Chicago, m. 76 58 39 24 22 20 

Quad Cities, Iowa 76 58  32  10 9 8 

St. Louis , Mo. 9 0  77  6 5  34 32  29 

Louisville, Ky. 69 5 2  3 2  34 30 27 

C incinnati, Ohio 65 5 0  3 4  22  17  14  
Indianapolis, Ind. 7 2  69 59 30 24 17 

Cedar Rapids, Iowa 8 3  7 2  5 2  12  13 13 

Kansas C ity, Kan. 82 77 7 5  7 7 9 

Wichita, Kan.  56  66  7 2  4 5 5 

Hunt ington, W .Va. 73  57 26 18 18 18 
Baton Rouge, La. 55 7 4  108 3 6 1 2  

Baltimore, Md. 69 55  35  24 25 26 

(continued) 
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TABLE 23 (continued) 

PARTICULATES SU LFUR OXIDES 

AQCR 1976  1 9 8 1  199 0 1976  198 1 199 0 

1 2 2  Grand Rapids, Mich. 49 42 3 1  1 2  9 6 

1 2 3  Detroit, Mich. 67 64 58 20 18 17 

124 Toledo, Ohio 67 54 35  33  26 1 8  

1 2 5  Kala mazoo, Mich. 5 2  6 2  67 11 11  10  

1 3 1  M inneapolis , Minn. 65 7 3  76 16 12 8 

153  El  Paso, Tex. 9 1  10 2 107 18 18 19 

162  Buffalo, N.Y. 59 50  40  40 27 27 

173  Dayton, Ohio 66 5 0  33  20  20  19  

174 Cleveland, Ohio 70 5 5  3 4  44 33 22  

176 Columbus, Ohio 70 56 3 9  24 13 2 

177 Lim a, Ohio 63 48  28 15 17 18 

178 Y oungstown, Ohio 89 6 3  3 2  46 37 30 

1 8 1  Steubenville, Ohio 10 1 86 49 9 3  73  49 

186 Tulsa, Okla. 55 67 86  4 10 19 

1 9 3  Portland, Ore . 48 49 56 19  36 57 

1 97 P ittsburgh, Pa. 93  6 8  45 43 42 40 

208  Nashville, Tenn. 6 2  39  11 12  9 7 

214  Corpus Christi ,  Tex. 63 87 136 4 7 1 2  

2 1 5  Dallas-Ft. Worth, Tex. 55 68 88 3 15  42 

2 1 6  Houston, Tex. 68 7 3  9 0  5 8 15  

218  Odessa, Tex. 69 8 1  86 3 5 10 

220 Salt Lake C ity, Utah 79 7 2  58 20 20 26 

2 2 9  Seatt le, Wash. 49 56 62 17 17 17 

234 Charleston, W.Va. 77 69  53  49 42 35 

237 Appleton-Oshkosh, Wisc. 56 59 58 21 20 19 

239  Mil waukee, Wisc. 64 66  66  7 7 8 
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VII. ENVIRONMENTAL CONSEQUENCES 

Part 1: Basis for Economic/Regulatory Analysis 

The background data and methods of analysis for the econom ic/regulatory analysis are 
described in detail in the acco mpanying Volumes 1, 2, and 4 of this study report . 
Following the new guidance from CEQ this material is not duplicated here in the 
environmental impact statement as all four volumes are being circulated together. 

Part 2: Basis for Air Quality Analysis 

A. Approach 

In a program matic study, it is natural to analyze aggregate quantities. For example,  
the accompanying econo m ic/regulatory analysis compares alternatives on the basis of 
the total social costs of alternate curtailm ent policies. Three types of costs are 
identified: 

• users' costs in dealing with shortages; 

o suppliers' costs in minimizing shortages and shortage effects ; and 

o non-users' pollution costs 

The concept of non-user pollution costs refers to the environmental impacts (largely air 
quality impacts) examined in this EIS . This concept is useful in describing the approach 
that was taken to the environmental analysis and is employed in the discussion in this 
section. It is also a useful illustration to contrast the different approaches taken to the 
economic and environmental analyses. 

In the economic/regulatory analysis, an aggregate national-level comparison of users' 
and suppliers' costs under each policy alternative is made possible by the fact that the 
dollar is a very foregiving unit of measure in the following sense: a dollar's worth of 
curtailment cost has an equivalent value in Ohio or California, on pipeline A or pipeline 
B, to user A or user B, and to supplier A or supplier B. Further, for any two users or 
two suppliers facing the same circumstances (all other things held equal) the dollar cost 
per Mcf curtailed should be the same (i.e., have the same probability distribution). 
Given these relationships, the economic/regula tory analysis can proceed as a straight-
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forward search for curtailm ent policies that produce lower total costs. The problem 
can be studied by a sampling approach -- examining prototype pipelines which are 
examples of the major types of curtailment systems, end-use profiles, and supply 
conditions. Moreover , detailed study of the variabili ty between pipelines, users, and 
suppliers can be achieved by simulation and modelling of these prototype syste ms. 

By contrast, the non-user pollution costs are more var iable and more difficult to 
measure. The major type of non-user pollution cost involved is that associated with the 
air pollutant emissions produced by alternate fuels burned in place of curtailed natural 
gas. The distribution of these pollution costs is deter mined by an important additional 
dimension of variation which consists of a number of local site-specific characteristics. 
This is apparent in consideration of an expression for the pollution cost such as the 
following: 

Sensitivity to Susceptabili ty to Emissions 
Pollu tion Costs = x x Per Mcf 

Incre mental Impacts Bad Air Conditions Curtailed 

($/Mcf) 3 (ug/m 3/ton) x ( tons/ Mcf) = ($/ug/m ) x 

The "sensitivity to incre mental impacts "  ($/ug/m 3) rrvariable" represents a combination 
of a damage function and an assumption about the value of the damages incurred. The 
most important and most studied of such relationships is that between air pollution and 
health effects. The value of this "variable" will be different from one location to the 
next depending upon such factors as whether the extra pollution from curtailed users 
causes exceedence of the ambient standards (the official levels designated to protect 
health) and the number of people exposed to such levels. 

Further complicating matters, atmospheric dispersion processes (the ug/m 3/ton 
variable) vary tremendously between different locations and between different points in 
time at the same location. Thus, there is no fixed relationship between the ambient 
concentration (ug/m 3) and the amount of additional pollution (tons) generated by 
curtailments. F inally, there are a myriad of local factors (pollution regulations, 
industrial mix, and fuel supplies, etc.) that can combine to produce widely varying 
relationships between the amount of gas curtailed and the quantity of emissions 
produced (tons/Mcf). 
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Thus, the right-hand side of the pollution cost expression, above, displays three aspects 
of site-specific variability which must be accounted for in the air quality analysis in 
order to reduce the proble m to one of the same type as the econo mic/regulatory 
analysis ( i.e ., the left-hand side of the expression). Once this reduction in variety is 
achieved, the proble m can be approached in the same manner of searching for gas 
curtailment strategies that are more efficient and equitable ; but, in this case, in terms 
of the pollution cost criteria. 

Because the non-user pollution costs exhibit these extra di mensions of site-specific 
variation, the sample of prototype pipelines selected for evaluation of users' and 
suppliers' costs in the econo mic/regulatory analysis is not necessarily adequate for the 
pollution cost analysis. The values of the three key variables in the pollution cost 
expression are deter mined by the local influences identified in F igure 1 5 .  This figure 
illustrates as well the co mplex interrelationships between these factors. The sample 
cases selected for the pollution cost analysis must take account of these sources of 
variability. The choice of such a sample is further complicated by the fact that 
locations having different pollution impact characteristics are served by various 
combinations of pipelines that have individual supply, de mand, and curtailment charac­
terist ics. Therefore, a sample of locations that are representative of the factors 
affecting pollution costs may be connected to a collection of pipelines that are not 
representative of curtailm ent syste ms. 

Fortunately, preliminary analysis of the scope of the curtailment proble m permits so me 
useful partitioning of the universe from which a sample is to be drawn. As described in 
more detail in Sections V and VI, over 80% of total curtailments and total alternate fuel 
substitutions take place in the more heavily industrialized regions of the country. 
Further, most industrial gas use, the primary target of curtailment, is concentrated in 
the maj or U.S. urban areas. U.S. Census data fro m the 1 976 Annual Survey of 
Manufacturers [lJ shows that 68% of industr ial gas use takes place in 1 8 8  Standard 
Metropolitan Statistical Areas (SMSA's). The remaining 32% of industrial gas use takes 
place in non-metropolitan areas. 

These 188  SMSA's were further part itioned into large and small gas consum ing S MSA's 
using a criterion of 1 0  Bcf/yr. The large gas consum ing SMSA's, many of which are 
adjacent, were combined into their EPA-designated Air Quality Control Regions 
(AQCR's) - the units for which air quality data are available. Several smaller gas 
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consuming S MSA's were included with the larger ones when they fell within the same 
AQCR. Proceeding in this manner, it was found that a group of 54  AQC R's, containing 
100  S MSA's, could be singled out which account for 61% of total U.S. industrial gas use. 

The above process produced three categories of industrial gas use:  

(l) large gas-consuming cities (54  AQCR's comprised of 100 S MSA's, ac­
counting for 61% of total industrial gas use), 

( 2 )  small gas-consuming cit ies ( 8 8  S MSA's accounting for 7% o f  total in­
dustrial gas use), 

(3 )  non-metropolitan areas (account ing for 3 2 %  of total industrial gas use) . 

Table 2 4  presents these three geographic categories of industrial gas use and ranks 
them according to certain key determinants of the variables on which the non-user 
pollution cost calculation is based. These judgemental rankings were a basis for 
hypotheses that were posited to assist in sample selection. More fully art iculated, 
these hypotheses may be stated as follows: 

• The larger gas consuming cities (54  AQCR's) present the greatest po­
tential for impacts of national-level importance due to the large quan­
tities of gas that may be curtailed; and the high degree of sUbst itution 
capability in the presence of higher exist ing pollution levels, to which 
large numbers of people are exposed. 

• The smaller gas consuming cities (88 S MSA's) present a lesser potential 
for impacts of national-level importance due to the smaller quantity of 
gas available for curtailm ent and, in many cases, a smaller population 
exposed. So me exceptions to this rule would be expected in cases where 
gas is the predominant fuel. 

• The least potential for impacts of national-level importance might be 
expected in the non-metropolitan areas where emission sources may be 
more scattered and removed from large populations and alternate fuel 
supplies. Some exceptions to this rule would also be expected. 
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TABLE 24.  - COMPARISO N OF FACTORS DETERMINING 
AMBIENT IMPACT F O R  THREE GEOGRAPHIC CATEGORIES 

54 Large 88 Small Non 
Variable � Deter mining Gas Consuming Gas Consuming Metropolitan 

Factors AQCR's 

high existing 1 
$ /ug/m 3 pollution levels 

large population 1 

concen tra ted 1 
3 land use 

ug/m /ton 
Gas a high % 2 of total fuel use 

less strict 2 emission limits 
tons/mcf 

more likely 1 to substitute 

mcf % of to tal 6 1 %  Industrial Demand 

Rankings: 

1 = highest value of determining factors 
2 = lowest value of determining fac tors 

note : higher ranking indicates higher pollution cost 
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In formulating these hypotheses it was reasoned that in order for one curtailment policy 
to be signifcantly better or worse than another at a national level, in terms of an 
environmental criterion, there would probably have to be important impacts at several 
points in the system ,  the amerlioration of which require reallocation of a significant 
quantity of gas or a significantly different pattern of gas deliveries. If the impacts of a 
policy are of only minor concern or require only a minor reallocation of gas, they may 
be dealt with as special cases not necessitating a major change in the curtailment 
policy. 

On the basis of these hypotheses, it was determined that the 54 large gas-consuming 
AQCR's were the most important subjects for study - - offering the greatest possibility 
of finding significant impacts that involve significant quantities of gas. Rather than 
entertain the further problem of developing a sampling approach to this segment of the 
universe, it was deter mined that the acquisition of data for all 54 AQCR's was a 
manageable -- though large -- task. This approach also circu mvents the problem of 
selecting sample pipelines. By taking all 54 AQ CR's, the associated sample of the 
pipeline system automatically represents at least the same 6 1 %  of industrial gas use 
and most of the major industrial nodes on the delivery network. 

The distribution of the 54 AQCR's across the country and throughout the pipeline 
syste m  also gives assurance that regional differences are taken into account. As an 
aside, it is noted that several cit ies served by intra-state gas systems are included 
among the 54 AQCR's despite the fact that the actual study focus is the interstate 
pipeline system. These AQCR's are included to assure that the search for best 
environmental alternatives is complete and unconstrained. 

To study the impacts of curtailment in 54 AQCR's - - essentially 54 case studies - - a 
very large quantity of data was required. Data on emissions, ambient pollutant 
concentrations, and many other local factors were derived from multiple sources as 
described in sections VII.B and VII . C, below. 

Data of similar detail, quality, and extent were not available to support an equivalent 
analysis of the smaller gas-consuming S MSA's and non-metropolitan areas. Data for 
some important parameters are not reported at this level of disaggregation. In some 
cases plant-specific data would be required which is an inappropirate level of study for 
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programmatic analysis . It was nonetheless recognized that impacts in these areas may 
be locally important in certain cases, especially where gas is the predom inant fuel. 
Available data did permit a limited analysis of the extent to which gas is the 
predominant fuel in the small gas-consuming SMSA's. Results of this analysis are 
presented in Section V. It is concluded that any extreme instances of localized impact 
that may arise may be treated as special cases. It is expected that such special case 
treatment would not require large enough quantities of gas to affect the national-level 
co mparisons of alternative curtailment systems. 

The data for the 54 large gas consuming AQCR's were used to develop a model for 
analysis of alternate curtailment policies. In general, this model consists of 54 sets of 
data used to estimate the three key variables that determine the non-user pollution cost 
($/ug/m 3 , ug/m 3/ton, tons/Mcf) and a set of input assumptions about how pipeline 
curtailment systems work to allocate the other key factor - the Mcf's of curtailment. 
The major components of the model are diagram med in F igure 16 .  

In this figure, the three rectangles represent modules for the calculation of  the three 
key variables from data sets for each individual AQCR. The two outside loops in the 
figure represent the two "outside loopsll in the model. That is to say that the enclosed 
three modules are run for each AQCR (1st loop) on each pipeline ( 2nd loop). 

The wavy-lined shapes in the figure indicate that the enclosed quantity is an input to a 
module. As shown, the inner modules are inputs to the outer modules. Another type of 
input to the modules is designated by a diamond shape. These inputs are policy­
sensitive assumptions about demand, curtailment, and substitution that can be adjusted 
in one or both of the outside loops to simUlate the effects of different curtailment 
policies. 

The model thus sum marized in F igure 16 can calculate and compare the non-user 
pollution costs associated with any curtailment alternative; and, with specification of 
constraints, can be used to search for curtailment strategies that offer the least costs. 
However, as evident in Section V, results of the model analyses are not presented in 
ter ms of the idealized $ /Mcf pollution cost to be calculated by the outer most module in 
F igure 1 6 .  This pollution cost concept has been carried in this discussion largely as an 
aid in describing the approach taken and the resulting model. Quanitification of this 
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pollution cost concept was a part of the original research plan. It was thought that 
alternate curtailment policies might present some complex trade-offs between 
economic and environmental objectives. Despite the difficulty of valuing pollution 
costs, such a measure can help to make the evaluation of such trade-offs a very explicit 
procedure in which the necessary value judgements are plainly visible. 

For this endeavor, Dr. Lester B. Lave was recruited as a consultant to the study team.  
Dr .  Lave is one of  the foremost researchers in this particular field. The outcome of  
model analyses, however , indica ted that all alternatives displayed ambient impact  
potential in the same order of magnitude which was a very small increment in  most 
cases. The net impac t  of one alternative versus another (or versus the do-nothing 
alternative) was less than 1 ug/m 3 in very nearly all cases. It is noted that these cases 
were constructed with some very conservative assumptions such as 1-in-10 weather 
probability, 100% substitutability, and dirty alternate fuel bias. Thus, serious air 
quality trade-offs did not see m to be involved in these alternatives. The pollution cost 
calculation was not carried through as it would add li ttle to the analysis, given these 
results. 

The $/ug/m 3 module of the model was, therefore, not used in evaluating the alternative 
curtailment policies in Section V.B. It was employed, however, in the best case analysis 
in Section V.D. There, this module was used as a set of constraints to simulate EPA 
non-attainment and prevention of significant deterioration policies. The non-attain­
ment constraint represents the implicit judgement that extra pollution increments in 
AQCR's above the EPA standards have an infinitely large cost and are therefore not 
permitted. The prevention of significant deterioration constraint is based on the 
assumption that an extra pollution increment in AQCR's below the EPA standard has 
the same cost in all such places. 

Part B, below, reviews the sources of the estimates of site-specific parameters for the 
54 AQC R's which form the data base for the two inner-most modules of the model 
shown in F igure 1 6 .  Part C describes the assumptions that were applied to the outer 
loops to simulate alternative policies. Before coming to these sections, however, it is 
important to discuss one other major set of considerations pertaining to the modelling 
approach: the selection of a model of ambient dispersion processes for use in the second 
module (ug/m3/ton) of F igure 1 6. 
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As explained in the above discussion of the approach to selecting sample AQCR's, air 
quality is an extremely local phenomenon. The sample AQCR's were selected to 
represent local differences in the key variables that affect the amount of pollution 
likely to result from curtailment. These may be thought of as "structural" differences 
between the AQCR's relating to such things as differences in the industrial mix, 
differences in local fuel supply markets, differences in background emissions and 
dispersion patterns, and the other factors shown in F igure 1 5 .  

The approach taken to developing the input data for the model was to try to find the 
best estimates of the average winter season values of these key structural var iables in 
the 54 AQCR's. In this way, the model output is certain to display the effect of these 
structural differences in the comparison of alternatives and in the development of best 
and worst cases. Such data was developed for all 54 AQCR's to satisfy input 
require ments of the proportional rollback ambient model. The equation and associated 
inputs are shown in Figure 1 7 .  

A s  discussed i n  so me detail i n  Section V,  the simple proport ional rollback model is not 
regarded as the most precise esti mator of ambient impact. It is better to think of it as 
an indicator of the "pollution potential. " It is, however , a very appropriate indicator for 
the type of relative co mparisons of alternatives that are the object of these investi­
gations. The impacts calculated from the input quantities shown in F igure 1 7  give a 
good indication of how the "structural" differences between AQCR's will produce 
different susceptiabilities to ambient impact from curtailment. This is due to the fact 
that the variation between sites is embodied in the inputs to the rollback equation. This 
feature is displayed in F igure 1 8  which cross-tabulates the components of site 
variability from Figure 15 with the inputs to the rollback equation from F igure 1 7 .  
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B. Basis for Parameter Estimates 

1. Overview 

The two inner most modules ( tons/mcf and ug/m 3/ton) of the environmental model 
developed for evaluating alternate policies require, as input data, estimates of the 
parameters itemized in F igure 1 7 .  The basic data set with values for all 54 AQCR's 
contained about 3800  individual estimated values. In this basic data set, all est imates 
were developed on an annual basis. 

As a part of the accompanying econo mic/regulatory analysis, high, low, and base case 
gas dem and scenarios were developed. Details of the demand analyses are presented in 
Section VI.A and VI.D of Volume 4 of the study report . These scenarios were based (in 
the industrial sector) on different assumed rates of permanent fuel switching away fro m 
gas in the presence of incremental pricing. The environmental model was run with the 
basic annual data set and these permanent fuel sw itching assumptions along with 
alternate fuel choice coefficients for permanent switching. The model was used in this 
way to generate values of de mand, emissions, and ambient adjusted for the various 
permanent switching assumptions. These adjusted values for med the basis for six data 
sets : high, low,  and base case - each for 1 98 1  and 1 99 0 .  This procedure also provides, 
inCidentally, the estimated impacts of different levels of permanent switching which 
can be partially caused by curtailment policies. 

Seasonal adjustments of these annual data sets were then perfor med so that the model 
could be used for analysis of winter heating season curtailments. A second version of 
each seasonal data set was then developed to reflect the fact that the 54 AQCR's are 
served by a complex network of pipelines. These versions divide the 54  AQCR's up 
among 25 pipelines or intra-state systems according to formulas that roughly approxi­
mate the actual systems. These larger data sets each contain about 5 5 00 entries. 

Altogether so me 40 to 5 0 , 000  est imated values were employed in the data sets used for 
analysis. These estimates were derived from several million individual pieces of data. 
This process unavoidably involves so me error. Despite attempts to use the best 
available information, err on the side of overestimating the impact, and exercise care 
in what guesswork was required, a number of types of problems were consistently 
troublesome, including: 
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• disaggregating various data to the AQCR and end-use consumption level; 

• reconciling different types of data not usually reported or used together 
(e.g. distribution companies and AQCR's); and 

• projecting heterogeneous data sets to future benchmark years. 

The potential error i mplicit in these facets of a program matic study derived from 
secondary sources is too frequently left unmentioned. For all of these difficulties, it is 
nonetheless felt that the data is adequate to confirm the relative comparisons of 
alternate policies and the order of magnitude of the impact  est imates presented in 
Section V. But the magnitude and complexi ty of this undertaking is an important basis 
for another conclusion of Section V - that it would be administratively awkward and 
difficult to adopt curtailment policies requiring continuous evaluation on the basis of 
air quality criteria at the program matic level. 

The basis for the estimates used in the data sets are reviewed in the remainder of this 
section, organized according to the major components shown in F igure 1 7. 

2. Existing Ambient 

The rollback equation requires as a key input an estimate of the exist ing average 
ambient concentration of pollutants in the 54 AQCR's. Here the intended meaning of 
"exist ing" is the level that prevails before the effect of curtailment is added in. 
Unfortunately, most all of these 54 AQCR's are presently affected by curtailment so 
there is so me unavoidable double counting entailed in the use of "actual" exist ing data 
on ambient concentrations. This effect is somewhat cancelled out, however, by the 
fact that the focus of analysis is on the relative differences between policies. 

Estimates of the average annual ambient ( 24 hour) concentrations of particulates and 
sulfur oxides in each AQCR were developed fro m EPA's published monitoring data for 
1 97 6  [7J . The monitoring stations (usually 20  to 50 of the m) for each AQCR were 
located on a local map of the area). Those near the outer suburbs probably far removed 
from industrial sources, as evidenced by generally lower concentrations, were dis­
carded. Of the remaining majority of the stations, many were often discarded on the 
basis of having too small a sample size (say fewer than 20 or 30 observations) . The 
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remaining values were sum marized in a simple arithmetic mean of the annual means for 
each station. This value was taken as the average existing ambient for the AQCR. 

The annual mean values, calculated as above, were projected from this 1 976  base to 
1 9 8 1  and 1 99 0  via the rollback equation using AQCR emission projections for 1975 ,  1 98 0  
and 1990  taken from a run o f  the SEAS model (Strategic Environmental Assessment 
System) [6J that had scenario assumptions roughly comparable to the gas de mand 
scenarios d�veloped for this study [5] . These ambient projections for the 54 AQCR's 
are given in Table 2 3 .  

These ambient projections were then adjusted for the different scenarios by adding in 
the emissions increments resulting from the amount of permanent fuel switching 
assumed (not accounted for in the SEAS scenario) . This operation was perfor med by the 
computer program. 

F inally, these sets of ambient estimates were seasonally adjusted for the study of 
winter season curtailments. This adjustm ent was also made internally in the computer 
program. To develop the coefficients to be used, some limited research into seasonal 
variation was conducted. The frequency distributions and actual data for a small but 
widely scattered sample of monitoring stations in AQCR's was selected for study. 
These stations showed no significant seasonal variation in sulfur dioxide levels. 
Particulates, however,  see med to vary between the heating and non-heating seasons. In 
the stations examined, this variation was consistently close to the amount of the 
difference between the arithmetic and geo metric means. This was used as a rule of 
thumb to adjust the winter season existing ambient levels of particulates slightly 
downward. 

3 .  Existing Emissions 

As noted in the ambient discussion above, emission projections and the 1 97 5  base level 
emiss ions for the 54 AQCR's were taken from a run of the SEAS model [6J . These 
emission totals were provided for the AQCR as a whole and broken down into the 
contribution of each consuming sector. These values were then adjusted, internally in 
the computer program, to adjust for the additional emissions due to the scenario 
assumptions regarding per manent switching away from gas. Research into the seasonal 
patterns of emissions revealed that, with some exceptions, the industrial sector 
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emissions are fairly constant between winter and sum mer. For the residential and 
com mercial sectors, however, it was found that most of the annual fuel consumption 
(and therefore emiss ions) take place in the winter . The percent of total fuel use in the 
winter season was found to be in the same range for both sec tors in most parts of the 
country. Rules of thumb of 60% for the com mercial sector and 70% for the residential 
sector were selected. 

4. Gas Demand 

Data on industrial gas de mand was taken from the 1 976 U.S. Census of Manufacturers 
[1J . This is survey data reported by S MSA's. Fortunately, the highly urban character 
of the 54 AQC R's under study results in their being co mprised of one or more S MSA's. 
The more co mmon approach is to disaggregate state-level data (such as EIS form 50 , 
formerly GI01 )  to AQCR's, which is  much less precise. The census data is  based on a 
77% sample of manufacturers including a larger than nor mal proport ion of small energy 
consumers. From this data source, it is also possible to derive an estimate of the 
percent of total industrial fuel use in an S MSA that is accounted for by gas - an 
i mportant indica tor of potential ambient impact. 

An important next step is to subdivide these quantities of industr ial de mand into 
ca tegories of end use :  large boiler, small boiler, and process. Research into this 
question was complicated by the fact that there is a lot of difference of opinion on the 
definition of process gas use and there are few precise esti mates. In addit ion, the large 
boiler/small boiler distinction used in collecting data on natural gas use (300 Mcf/day) is 
very different from that most used in differentiating emission control requirements 
(250 M MBtu/hr.) .  The approach taken to this step was to compare two independent 
estimates. 

Two separate estimates were prepared, one working primarily with GI01 [2] and MFBI [8:' data, and the other working primarily with the SEAS model [6] data
-

base. There 
seemed to be agreement between these two and other sources that process gas use 
might hover around 50% of industrial gas use. Est imates of the boiler categories 
differed a little more. The worst case estimate (in terms of emission potential) was 
selected which divides the boiler users into 15% large (greater than 250 M MBtu/hr.) and 
85% small. These rules of thumb were used throughout except where the estimates 
indicated i mportant differences between pipelines. 
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Demand in the utility sector was disaggregated fro m state-level data taken from the 
1 97 7  Inventory of Power Plants in the United States [1 2J . These estimates were 
checked against the characteristics of the utility sector on different pipelines, as 
indicated in the de mand projections [5 J . 
The residential and commercial gas de mands were derived by applying the pipeline-level 
proportions of these sectors to industrial demand. 

All of the above de mand est imates were then projected to 1 98 1  and 1 99 0  using the 
growth rates (negative in the case of per manent switching) forecast for each consum ing 
sector . [5 J. 
In all of the above applications of the de mand est imates, it was the case that the 
esti mates were only made for the prototype pipelines studied in the economic/re­
gulatory analysis . These estim ates were extrapolated to the other pipelines involved in 
the air quality analysis by matching pipelines serving similar demand regions having 
similar characterist ics. This approach follows from the thrust of the prototype or 
sample pipeline idea. 

5 .  Percent Curtailed 

The simulation modelling of curtailment on prototype pipelines performed for the 
economic/regulatory analysis provided the curtailment levels used in the air quality 
analysis . The average percent curtailment for the 1-in-10 winter season was used. As 
with the estimation of de mand as described in the preceding section, this analysis 
requires extrapolating from the prototype pipelines to the 25 pipelines used in the air 
quality analysis. Here the prototype matching was done on a non"i5eographic basis of 
similarities in curtailm ent syste ms, end-use, and levels of shortfall. It is believed that 
this procedure provides ballpark estimates in the absence of better information. The 
greatest uncertainty here was with the est imates chosen for intra-state curtailments in 
the producing states. These are thought to be on the high side. 

It is noted that the percent curtailm ents used are the average end use curtailments for 
the pipeline rather than pipeline percent shortfalls.  This is because the si mulat ion 
models account for storage capability. 
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The average percent curtailments given for the pipelines were in terms of curtailment 
priority categories. These had to be translated into end-use sectors for the air quality 
analysis. This was done on a pipeline-by-pipeline basis using all of the information 
available about each different curtailment system.  Again, in the absence of better data 
on this subject, these estimates are thought to be reasonable. An effort was made in 
this process to err on the side of overstating industrial curtailments. 

6. Substitution 

There are two aspects of alternate fuel sUbstitution important to the air quality 
analysis : permanent switching away from gas and temporary use of stand-by fuels 
during curtailment episodes. These topics are taken up in two subsections, below. 

a.  Per manent Switching 

Much of the forecasting work done on fuel switching behavior is based on the idea that 
the prices of alternate fuels are a major factor entering the decision. This hypothesis is 
not, however, the sole basis for fuel choice decisions. Fuel switching is represented by 
a very complex decision function which involves, in addition to fuel prices, such items 
as: the capital cost of retrofi t  equipment (including pollution control gear @ up to 50% 
of the total), space in the plant for storage and handling, down ti me required for the 
switch, and the comparative costs and benefits of other options including energy 
conservation measures and measures to better cope with gas curtailments. This broader 
view of the decision func tion is supported by EPA's recent approval of the lIbubble 
concept", greatly increasing the flexibility of industry in meeting emission standards. 

The most recent data available on permanent switching is an ErA survey [ (I ,  the 
results of which are sum marized in Figure 1 9 .  The indication from this figure is that 
permanent switching could be a serious air quality problem. The ErA study, however, 
was only a preliminary small sample analysis from which it is difficult to generalize. 

For this study, the est imates of the maximum switching, likely under incremental 
pricing, were used as a basis for demand scenarios, so the permanent switching 
assumption is built in to the co mparison of scenarios [5) . A major study conclusion 
regarding permanent switching (reflected in the analysis in Section V) is that it may be 
more sensitive to the effects of curtailment policy on user confidence than is commonly 
recognized. 
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b. Temporary Substitution 

The principal sources of data on temporary or stand-by fuel sUbstitution are the 1 976  
U.S. Census Survey of  Manufacturers [1 3] , the EIA form 50  (formerly G 1 0 1  data) [ 2J ' 
and the Major Fuel Burning Installation ( MF BI) study perfor med in 1 977  [8l .  All of 
these data were exam ined in detail in an effort to develop answers to the following 
quest ions: 

• Substitutabili ty - what percent of gas users in a given category have the 
capability to use stand-by fuels when they are curtailed? 

• Fuel choice - of the gas users in a category having subst itute fuel 
capability, what fuel do they use? 

These two quest ions had to be answered for each consuming sec tor in each AQCR, at 
first, seeming an enormous task. Analysis of the data, however, revealed that the range 
of values was fairly stable across the country. F igure 2 0  presents est imates of 
substitutability in the industrial sector based on the U.S. Census data [1 3J . The G 1 0 1  
data [ 2J gave a similar range for subst itutability. Interest ingly, however,  all o f  the 
sources of data available were taken prior to or during the extreme winter of 1976-7 7 ,  
thus not reflecting adjustments made as a result of the deepest curtailment experi­
ences. Research undertaken as a part of the economic/regulatory analysis indicated 
that the degree of subst itutability may have increased substantially fro m these levels. 
An assum ption of 100% substitutability in all sectors was finally selected as repre­
senting the most additional emissions and therefore a worst case. 

F igure 2 1  presents alternate fuel choice data from the U.S. Census 1 976  survey �� . 

This Census data is the most detailed source of this information and is based on the 
largest sample size (77% of industrial use), containing a larger than normal proportion 
of small gas users. Here, again the data are seen t6 fall into a relatively stable range. 
This same range was evident also in the G 1 0 1  [2J and MFBI data [ 8J .  As a simplifying 
assumption, a constant set of values at the extreme worst case end of this range was 
selected for use. This was then adjusted for different consum ing sectors to reflect 
differing fuel preferences between sectors. The final assumptions are those given in 
Table 8 of Section V. 
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7.  Emission Coefficients 

Emission coefficients for all pollutants studied were taken fro m the data base of the 
SEAS model. The air pollutant coefficients were developed on an AQCR basis using the 
present emission regulations (State Imple mentation Plan or SIP regs) [4 ] . An analysis 
of NSPS ( New Source Perform ance Standards) regulations showed that many state SIP 
requirements are already as stringent as the NSPS requirements so that their inclusion 
would not m ake much of a difference in the impact calculations. The effect of NSPS 
m ight be to reduce the impact of permanent switching somewhat. No effect would be 
expected on the winter season curtailment induced emissions except possibly in the case 
where stand-by fuel use is not per mitted an emergency waiver; but, instead, deemed a 
major modification subject to NSPS. This seems a very extreme case, however. 

C. Assumptions used in Analyz ing Policies 

This section reviews some key assumptions which were required in order to use the 
environmental model described previously to simulate the effects of alternate curtail­
ment policy opt ions. There are two types of assumptions involved: ( 1 )  assumptions 
about how gas is actually delivered to the 54 AQCR's under study, and ( 2 )  assum ptions 
about how the level of curtailment and the level of demand will change in response to 
different policy options (the diamond shapes in F igure 1 6) .  These will be covered in two 
sections, below. 

1 .  Assumptions About the Delivery System 

In actuality, an area such as an air quality control region may be  served by several local 
gas distribution companies each of which is served by several pipeline co mpanies. In 
this situation, it is not unusual that the level of end use curtailment actually 
experienced is a very co mplex funct ion of the level of shortfall, the type of curtailment 
plan, and the extent of storage capability on each of the distribution companies and 
each of the pipeline companies. This problem is far too intricate and too far beyond the 
extent of available data to be modelled precisely at a programmatic level. It  requires 
the enlistm ent of so me simplifying assumptions. 

Using Brown's Directory of North American Gas Companies (14] and other available 
sources, the major pipelines serving each of the 54 AQCR's were identified. From many 
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of the same sources, estimates of the percent of total AQCR de mand supplied by each 
pipeline were derived. This simplified model of the delivery system provides a good 
rough cut at defining the major pipelines influencing each AQCR. It is further assumed 
that different distribution companies within the same AQCR are likely to face the same 
curtailment prospects .  This will not be  true in  all cases, but there is so me evidence to 
suggest that it is not too bad an approximation. 

2.  Assumptions About Demand and Curtailment Under Alternate Policies 

a. Do-Nothing Alternative 

The curtailm ents for the do-nothing case were taken from the results of the simulation 
modelling of prototype pipelines and extrapolated to the 25 pipelines comprising the 
environmental model. This procedure was described in a preceding section. 

b. Agriculture Priority 

The agriculture priority was simulated by estimating the extent of essential agricultural 
demand in each AQCR and deleting this amount from the curtailable demand in the 
process category. According to the USDA draft EIS on the proposed agriculture priority 
[1 0] , 78% of agricultural gas use is in food processing and fertilizer production. The 

fertilizer portion (35%) is treated here as a process/feedstock use. The food processing 
portion (43%) is estimated for each AQCR by taking gas use in SIC 20 (Food and 
Kindred Products) from the U.S. Census Survey of Manufacturers data. The amount of 
agricultural gas thus est imated for each AQCR is given as the percent that it  comprises 
of demand in the process category are given in Table 25 .  

c .  Process and F eedstock Priority 

The process and feedstock priority was simulated by assuming that it would have the 
effect of cutting the amount of curtailments in the process and feedstock category by 
50%. 

d. Percent Limit Rule 

The percent limit rule was simulated by simply reducing de mand in all categories by 
20%.  
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TABLE 25 . - AGRICULTURAL DEMAND IN SIC 2 0  F O R  54  AQCR's 
AS A % O F  TOTAL PROCESS DEMAND 

004 
005  
007  
016  
0 1 8  
0 1 9  
024  
030  
031  
036  
0 3 8  
0 4 3  
045 
053 
0 5 5  
0 5 6  
0 6 7  
069  
07 0 
078  
079 
08 0 
088  
094  
099  
103  
106  
115  

AQCR 

Birmingham, Ala. 
Mobile-Pensacola 
Florence, Ala. 
Little Rock, Ark. 
Me mphis, Tenn. 
Monroe, La. 
Los Angeles, Ca. 
San Francisco, Ca. 
Stockton, Ca. 
Denver, Co. 
Pueblo, Co. 
New York, N .Y. 
Philadelphia, Pa. 
Augusta, Ga. 

Agricultural Portion of Process 
Demand Category (%) 

4 
5 
1 
6 

47 
1 

2 0  
2 8  
9 0  
77  

1 
2 3  

7 
6 

Cha ttanooga, Tenn. 1 9  
A tlan ta, Ga. 2 3  
Chicago, Ill. 1 8  
Quad Cities, Iowa 26  
St. Louis, Mo. 3 1  
Louisville, Ky. 50 
Cincinnati, Ohio 3 9  
Indianapolis, Ind. 1 1  
Cedar Rapids, Iowa 9 0  
Kansas City, Kan. 2 6  
Wichita, Kan. 1 8  
Huntington, W.Va. 1 
Baton Rouge, La. 3 
Baltimore, Md. 2 3  
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Agricultural Portion of Process 
AQCR Demand Category (%)  

1 2 2  Grand Rapids, Mich. 1 2  
1 2 3  Detroit, Mich. 4 
1 2 4  Toledo, Ohio 7 
1 2 5  Kalamazoo ,  Mich. 1 1  
1 3 1  Minneapolis, Minn. 50 
1 5 3  E l  Paso, Tex. 1 3  
1 6 2  Buffalo,  N.Y.  14  
1 73 Dayton, Ohio 23 
1 74 Cleveland, Ohio 4 
1 76 Columbus, Ohio 34 
1 77 Lima, Ohio 9 
1 78 Youngstown, Ohio 1 
1 8 1  Steubenville, Ohio 1 
1 86 Tulsa, Okla. 3 
1 93 Portland, Ore. 20 
1 97 Pittsburgh, Pa. 2 
208  Nashville, Tenn. 1 2  
2 1 4  Corpus Christi, Tex. 8 
2 1 5  Dallas-Ft. Worth, Tex. 2 9  
2 1 6  Houston, Tex. 3 
2 1 8  Odessa, Tex. 1 
2 2 0  Salt Lake City, Utah 1 5  
2 2 9  Seattle, Wash. 2 0  
234 Charleston, W.Va. 1 
237  Appleton-oshkosh, Wisc. 1 9  
23 9 Milwaukee, Wisc. 4 9  

9 9  J� 





e. Pricing 

The anticipated effect of a pricing approach would be that so me users would be less 
willing to pay for gas than others. This was simulated by moving 40% of the demand in 
the commercial category into the small boiler category and reducing curtailments in 
the process category by 30%. 

f .  B eyond Curtailment - Modified Rates 

This option was not simulated as the input assumptions would be essentially the same as 
those for the pricing option. 

g. Rolling Base and Pro Rata 

These options were not simulated as they would simply impose minor rearrangements of 
curtailment in a so mewhat arbitrary fashion, the details of which are not known. The 
net effect on a nationw ide basis would likely be little change fro m the emiss ions 
produced by the do-nothing case. The major impact of these options may be permanent 
switching induced by failing user confidence. 

h. Improved 467-B 

This option was simulated using a different version of the environmental model as 
described in Section V. No assumptions regarding demand or curtailments were 
required. 

Part 3: Basis for Analysis of Other Environmental, Health and Safety Issues 

The est imates of other pollutants generated by curtailment such as water pollutants and 
solid wastes are based on emission coefficients taken from the SEAS model data base 

(4 J . 
The estimates of the quantities of alternate fuels entailed are based on the curtail­
ments and SUbstitution coefficients from the do-nothing case for the 1 9 8 1  Base Case (1-
in-10 )  demand. 
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Part 4: Points of NEPA 

This section provides summary discussions of the potential impacts of alternative 
natural gas curtailment policies in terms of several important considerat ions specified 
by NEP A and CEQ. 

A.  Unavoidable Adverse Effects 

During winter season episodes of natural gas curtailment,  the sUbstitution of alterna te 
fuels produces addit ional emission increments which are unavoidable. The average of 
these emission incre ments over the winter season is very small in most places. Fro m 
one curtailment policy to the next, the difference in the size of the average increments 
is negligible. It is also unavoidable, however, that there may be so me except ions to 
these general conlcusions : in instances where curtailed emission sources are unusually 
concentra ted, where extreme levels of curtailment happen during periods of unusually 
poor dispersive conditions, and where gas is the predom inant fuel in a local area. 
Provision for an exemption procedure can reduce the likelihood of these exceptions. 

B.  Relationship Between the Short-Ter m Uses of  Man's Environment and the 
Maintenance and Enhancement of Long-Term Productivity 

Perhaps the only impact  falling directly under this category is the contribution of 
curtailment induced emission increments to the acid rain problem.  Analyses in Section 
V show that the emiss ion increments are very small relative to the level of emissions 
from other sources. The contribution of curtailment to acid rain is probably 
proportiona tely small. The net difference between alternative curtailment policies in 
this regard is negligible. 

Another issue possibly considered in this category is the matter of different time 
preferences for expending our finite resources of natural gas. Opponents of coal and oil 
conversion programs have sometimes argued, on the basis of preserving the long-term 
product ivity of the global environment, that natural gas should be fully exploited in the 
near-term as the cleanest swing-fuel that can sustain the econo my until an environ­
mentally sound renewable-source energy future can be mobilized. This is also a 
question of resource commitment  and is discussed in the next section. 
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C. Irreversible and Irretrievable Commitments of Resources 

In the context of a short-run shortage of natural gas, the fallback position from the 
long-run philosophy described above would probably be reflected in the "best environ­
mental" alternative examined in Section V. This analysis addresses the question of how 
best to com mit irreplaceable gas resources in the short-run fro m the standpoint of 
minimizing air quality impact. 

The conclusions of the best case analysis in Section V indicate that the most important 
air quality i mpacts are likely to be in special circumstances where emissions from 
alternate fuels are unusually concentrated. In these circumstances the clean charac­
teristics of the fuel would be valued most highly. The recom mendation that any 
curtailment policy provide for these special exceptions would assure that the pollution­
free properties of the resource are valued in the allocation process. A pricing 
alternative may have unique advantages in performing this allocation. 

D. Relationship to Land Use Plans and Policies 

Federal air quality regulations have had an effect on land use in industrial areas in the 
1 970 's. In Section V a ''best environmental" alternative was developed by imitating 
these air qualtiy regulations with respect to natural gas curtailment. Were such a 
curtailment policy imple mentable,  it could have profound effects on industrial land use. 
But for these and other reasons, such a policy is not seriously feasible. This case does, 
however, highlight the potentially strong influence of any air quality approach to 
curtailment on local land use. 

The recommendation for providing special case treatment in instances of unusually 
concentrated curtailment impacts is a "next-best" environmental strategy and land use 
implications follow. The ultimate effect of granting exemptions on this basis could be 
to encourage concentrated industrial development. While this is an item to consider, it 
see ms that there are many countervieling forces including local land use regula tion, 
local air quality regulation, and speCially designed curtailment regulations that could be 
brought to bear on this proble m to prevent this type of side effect. 

E. Effects on Historic Sites 

In this totally non-site-specific study it is not possible to account for all potential 
effects on historic and cultural resources listed on, or potentially eligible for, the 
National Register of Historic Places. This responsibility must be carried out below the 
program matic level and would be included in any procedure developed to handle special 
exceptions. 102 J� 
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Sta te NEP A Coordinators (Continued) : 

Office of Intergovernmental Relations 
State of North Carolina 

Department of Administration 
RI Statewide Planning Program 
State of Rhode Island 

National Resources Section 
Governor's Budget & Planning Office 
State of Texas 

Grant Information Department 
Office of Federal State Relations 
State of West Virginia 

Division of Budget/Policy 
Planning & Coordination 

Sta te of Idaho 

Office of Planning and Budget 
Sta te of Georgia 

State Planning Office 
State Clearinghouse 
State of Vermont 

Division of Administration 
State Clearinghouse 
Sta te of South Carolina 

Department of Intergovernmental Affairs 
Division of State-Federal Relations 
State of Virginia 

Bureau of Planning & Budget 
Departm ent of Administration 
State Clearinghouse 
State of Wisconsin 

Office of the Governor 
Office of Planning & Research 
State of California 

Miss Bonnie E. Austin 
Associa te Planner 
North Dakota State Planning Agency 

Mr. Dennis A. Davis 
Chief 
Planning Section 
State of Arizona 

Mr. Edward Symes 
Division of Local & Regional Development 
Sta te of Maryland 
Department of  Economic & Com munity Development 
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C. Public Interest Groups 

Mr. Robert Hayden 
United Steel Workers 

Ms. Geraldine Eidson 
National Federation of Business 

and Professional Womens Clubs, Inc. 

Mr. Harold Green, Chairman 
Environmental Adivsory Com mittee 

Mr . Rafe Pomerance 
National Clean Air Coalition 

Mr. Sydney Howe 
Urban Environment Conference 

and F ounda tion 

Ms. Gail Daneker 
Environmentalists for Full Employment 

Mr. Andy Ebona 
United Indian Planners Association 

Mr. Roberty Cory 
Friends Com mittee on National 

Legislation 

Oil Che mical and Atomic Workers 

Mr. John Burdick 
Citizens Committee on Natural 

Resources 

Mr. Rob McDougal 
National Conference of State 

Legislatures 

Mr. Richard Pollack 
Critical Mass 

Mr. John McCormick 
Environmental Policy Inst itute 

Mr. Pat McElhous 
United Mine Workers 

Mr. James Benson 
Council on Economic Priorities 
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Interest Groups (Continued) :  

Mr.  Howard Paster 
United Auto Workers 

Mr. Richard Mounts 
Energy Staff Director 
National League of Cities 

Mr . Tom Graves 
Energy Staff Director 
U.S. Conference of Mayors 

Ms. Sue Guenther 
National Association of Counties 

Mr. Ed Helminski 
National Governors Association 

Environm ental Study Conference 

Mr. Eric Furst 
New Directions 

Mr. William Ramsey 
Resources for the Future 

Mr . Russell Murray 
American Federation of State, County 

and Municipal Employees 

National League of Women Voters 

Izaak Walton League 

Director 
The Inst itute of Ecology 

National Intervenors 

National Parks & Conservation Assoc. 

Director 
Center for Law and Social Policy 

Environmental Policy Center 

The Wilderness Society 

National Audubon Society 

Concern Inc. 

Friends of the Earth 

Washington Office 
Sierra Club 
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D.  National Associations 

Amer ican Gas Association 

A merican Public Gas Association 

Interstate Natural Gas Association 
of America 

National LP-Gas Association 

National Association of Regulatory 
Utility Com missioners 

National Coal Association 

American Petroleum Institute 

National Petroleum Refiners Association 

National Association of Manufacturers 

National Oil Jobbers Council 
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X. INDEX 

Affected environment: 66 
Agriculture priority:  1 ,  4 ,  5 ,  8,  13 ,  33 , 97 
Air quality analysis : 2 ,  20,  74 ,  87 
Alternatives : 2 ,  28  
Best case : 1 5 ,  46 
Beyond curtailment :  3, 4, 5, 6, 1 0 ,  1 3 ,  38 ,  1 0 0  
Carbon monoxide: 6 0  
Do-nothing: 1 ,  2 ,  4 ,  5 ,  7 ,  1 3 ,  3 0 ,  97 
Economic analysis: 2 ,  1 1, 1 3 ,  74 
Emiss ion coefficients : 21, 96 
Environm ental model: 20, 23, 28, 7 4-86 
Exemptions: 52-60 
Hazardous wastes: 6 2-64 
Historic sites: 1 0 2  
Hydrocarbons: 6 0  
Improved 46 7-B: 1 ,  2 ,  3 ,  4 ,  7,  1 3 ,  39 ,  1 0 0  
Intra-State systems: 18 ,  32 ,  155  
Land use :  44 , 102  
Long range transport, acid rain: 48 , 60 , 1 0 1  
Natural Gas Policy Act: 1 
Nitrogen oxides: 60 
Non-users' pollution costs: 5 ,  74-86 
Occupational safety and health: 65 
Percent limit: 4 ,  5, 7,  13 ,  37, 97 
Per manent fuel switching: 2 6 ,  40-4 3 ,  9 2  
Pricing: 3 ,  4 ,  5 ,  9 ,  13 ,  3 8 ,  53,  100  
Probab� case : 1 5 ,  16  
Process and feedstock priority: 1 ,  4 ,  5 ,  8 ,  13 ,  3 5 ,  97 
Pro-rata: 39 ,  100 
Rate structures: 3 ,  4,  5 ,  6,  1 0 ,  13,  38 ,  1 0 0  
Rationing: 3 ,  4 ,  5 
Resource extraction :  63 ,  1 0 0  
Rollback model, equation: 20-2 3 , 8 3  
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Rolling base period: 4 ,  5 ,  9, 1 3 ,  39 ,  1 0 0  
Smaller gas-using cities an d  rural areas: 1 8 ,  2 0 ,  54-60 , 80  
Solid waste: 6 2-64 ,  100  
Sub�ptimal: 48  
Suppliers' costs: 5 ,  74  
Temporary fuel sUbst itution : 2 6 ,  94  
Toxic substances: 6 2-64 ,  100  
Users' costs : 5 ,  74 
Water pollutants: 6 2-64 ,  100  
Worst case: 1 5 ,  40  
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XII. APPENDIX B - PUBLIC REVIEW AND C O M M ENT O N  THE D RAFT EIS 

Part 1 .  Public Review Process 

The Draft EIS was circulated to the parties listed in Section IX in conjunction with the 
Draft Regulatory Analysis and the proposed rule ( 1 0  CFR Part 580) .  Additional copies 
were circulated to those requesting the m. The rule making procedures required a longer 
review and co mment period than the nor mal EIS review thus extending the Draft EIS 
review period to over two months. Late co m ments were accepted. Pu blic notice of 
availability was provided by the standard EPA announce ment in the Federal Register 
and by standard DOE public notice procedures for both impact state ments and 
rulemaking proceedings. 

Public hearings were held in Washington, D . C . ;  Atlanta, Georgia; Houston, Texas; 
Chicago, illinois ; and San Francisco, California. Over one hundred and fifty written and 
oral com ments were received on the proposed rule. Twenty-four co m ments were 
received on the Draft EIS. The com ments on the proposed rule were reviewed to 
determine if any of them contained substantive co mments on the Draft EIS. One such 
co mment from the State of Louisiana was found and has been incorporated in this 
section of the Final EIS. 

Part 2 .  Responses to Co mments 

Of the co m ments received on the Draft EIS, only six were substantive in nature. The 
remainder express either no interest in the proposed action or no objection to it. The 
substantive com ments are individually abstracted in this part and individual responses 
are provided for each. None of the responses entailed any substantive changes in the 
body of the EIS. However, additional wording has been added in a few places to clarify 
or elaborate on the points raised. 

A. Responses to Com ments of the U.S. Environmental Protection Agency 

Com ment: The U.S. Environmental Protection Agency ( EPA) has reviewed the Draft 
Environmental Impact Statement (EIS) for Establishment of Natural Gas 
Curtailment Priorities. On the basis of our review, we have assigned the 
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Response: 

Com ment: 

Response: 

docu ment a rating of "LO-1 ," which means that EPA has no significant 
objections to the proposed action and that the EIS adequately assessed the 
environmental impacts likely to concern EPA. 

No response required. 

EPA suggests however, that you expand in the final EIS your description 
of the environmental exe mption procedure envisioned for administration 
by the Federal Energy Regulatory Com mission under Section 5 0 2  of the 
Natural Gas Policy Act.  We recom mend that in addition to those cases 
already contemplated in the draft ,  the final EIS discuss applying the 
exemption procedure in any area which is violating ambient air quality 
standards for sulfur dioxide and/or total suspended particles. EPA would 
have a strong interest in this proposal and would appreciate being involved 
in the development of any rulemaking concerning environmental exemp­
tion procedures under Section 502  of the NGPA. 

The exemption procedure envisioned (pages 52  and 53 of either the Draft 
or Final EIS) will allow the Federal Energy Regulatory Com m ission 
(FERC) to grant an exemption from curtailment rules, under authority of 
Section 5 0 2  of the NGPA, in any exceptional cases where the impacts of 
alternate fuel use may be particularly severe. This will be a case-by-case 
procedure administered by F ERC. Before considering any application. for 
an exemption, FERC will publish a notice of such proceedings in the 
Federal Register. The Environ mental Protection Agency, State or local 
air quality agencies, and any other interested parties may intervene in the 
exemption proceedings at that point. 

This exemption procedure has been described to EPA staff identified in 
the com ment for telephone contact and found to be satisfactory. 

The com ment also asks that the EIS discuss applying the exemption 
procedure to any area which is violating ambient air quality standards for 
sulfur dioxide and/or total suspended particulates. This concept is 
covered in depth in the Best Case Analysis (pages 46 through 53 of either 
the Draft or Final EIS). It was found that there are so many areas in non-
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attainment of sulfur dioxide and particulate standards that this approach 
is unworkable at a programmatic level. The next best alternative, 
therefore, is to examine exemption requests on a case-by-case basis, 
which is the proposed exemption procedure. 

B .  Responses to Comments of the U.S. Department of  the Interior 

Co mment: 

Response: 

Comment: 

Response : 

The draft state ment does not assess specific environmental impacts from 
the increased use of fuel substitutes. Parameters such as land distur­
bance, generation of solid wastes and water poilu tion should be estimated 
and related to local situations. 

Land disturbance, solid waste generation, water poilu tants, and other non­
air quality impacts of increased use of fossil fu els during periods of 
curtailment are addressed in the EIS (pages 6 2  through 65 of either the 
Draft or Final EIS). To the extent possible these impacts are quantified 
at a national level for a typical curtailment case. As stated in the Draft 
EIS , the ultimate site�ecific impacts in these categories cannot be 
precisely determined. l The �hain of causation which produces the final 
impact is many steps removed from Federal gas curtailment!Ol§ .} 
Further, the discussion in !!Irreversible and Irretrievable Com mitments of 
Resources!! should idenntify and quantify the types of fuel substitutes that 
might be used for natural gas at some future time. 

In the context of the "Irreversible and Irretrievable Commitments of 
Resources!! discussion (page 1 0 2  of either the Draft or Final EIS), this 
com ment asks: !!What fuels will be used after natural gas resources have 
been exhausted?!! This question cannot be reliably answered at this time. 
The discussion on page 1 0 2  makes the point that we should try to make 
the best use of natural gas while it lasts. This includes the best use of its 
clean burning properties. Though the mix of future substitu tes is not 
known, the current quantities of alternate fuels used during curtailment 
have been estimated in the EIS (page 63  of either the Draft or Final EIS). 
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C. Responses to Comments of the Department of Health and Hu man Services, 
Office of The Secretary 

Co m ment: 

Response: 

The docu ment gives extensive information on the anticipated compre­
hensive review of alternatives to the existing federal policy on curtail­
ment of natural gas deliveries during periods of fuel shortage. It 
identifies that residential and small users of natural gas cannot be 
curtailed effectively and cutbacks are focused on larger users, primarily 
in the industrial and electrical utility sectors. 

However, we expect that the curtailment of natural gas will have so me 
minimu m social, economic and environmental impact on the general 
public in terms of cost increases caused by switching away from natural 
gas and substituting energy fuels ,  and by becoming aware of how the 
increase of air pollution and contamination of water might inhibit their 
health conditions. 

We are deeply concerned abou t the welfare of the elderly, handicapped 
individuals , the children and the poor representing a considerable portion 
of the Nation's population. They may require in the situation of these 
socio-economic impacts, the availability of comprehensive social services 
and resou rces in the co mmunity to address their needs . On the other 
hand, we find that this project will have no adverse effects on the people 
we are concerned abou t in the anticipated natural gas curtailment. 

No response required. 

D.  Responses to Com ments of the Department of  Health and Hu man Services, 
Public Health Service 

Comment: In general, we have no major objections to the proposed curtailment 
policies for reducing economic and environmental i mpacts . However, the 
potential impact of the gas curtailment policies upon air quality and other 
environmental concerns should also be related to hu man health. We 
understand that the preferred alternative is called the "improved 467-B." 
This rationing alternative involves no changes from the present curtail-
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Response: 

Comment: 

ment policies except those mandated by the Natural Gas Policy Act for 
essential agricultural, industrial process , and feedstock uses and the 
encou ragement for improved gas transport. With i mproved gas transport, 
interstate price variation of natural gas and the gas supply imbalance can 
be reduced. While interstate wellhead prices of all gas destined for 
interstate marketing are regulated, we realize that intrastate trans­
actions are not controlled. We believe the effect that intrastate gas 
prices and its supply and de mand has had on interstate transactions and 
curtailment of natural gas should be discussed in the EIS. 

Part 3 of Section V of either the Draft or the Final EIS presents the 
detailed discussion of the approach taken to the air quality analysis of gas 
curtailment policies. On page 1 8 ,  and in several other locations it is 
noted that this analysis was undertaken with the assu mption that intra­
state pipelines could be made subject to Federal curtailment policies. 
This was done to assure that the best conce ivable environmental alter­
native was considered, regardless of the actual limits of authority. It was 
found (analysis fro m pages 15 to 62)  that despite the additional qu antities 
of clean burning gas made available by this assu mption, optimal reallo­
cations of this gas could not be easily determined on the basis o f  air 
quality criteria. The problem is that there is no solu tion capable of 
making everyone better off that does not entail making some people 
worse off. The loss of gas by intrastate customers was shown to have bad 
effects on air quality in the gas producing states. In terms of the 
relationship of air quality criteria to health effects, the analysis showed 
that the same interregional trade-offs are entailed and there is no best 
alterna ti ve . 

In local areas where natural gas is the predominant fuel and where air 
quality problems exist or could occur with large curtailments, we strongly 
support the development and implementation of special curtailment 
regulations and emergency procedures to mitigate adverse air poilu tion 
episodes and continued violation of air quality standards as a result of  
curtailment activities. Every effort must be made to protect public 
health. 
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Response: 

Com ment: 

Response : 

Com ment: 

Response : 

Co mment: 

No response required. 

Consideration should be given to providing incentives for industrial and 
agricultural concerns to replace the long-term use of natural gas with 
clean alternative fuels and/or energy systems. This would free up natural 
gas for use by those areas that are more dependent upon gas, are 
exhibiting adverse air quality proble ms, and are econom ically incapable of 
making a transition to alternate fuels. 

The best incentive system for achieving these objectives would probably 
be the pricing strategies examined in the EIS. Other types of incentives 
independent of curtailment policy represent broader issues of national 
energy policy that are not the subject of this EIS. 

The EIS indicates that residential and other small users cannot be 
effectively curtailed. Curtailment is instead directed towards larger 
industrial and agricultural users. Has consideration been given to the use 
of additional tax credit benefits and other incentives to cut down on the 
residential use of natural gas?  Improved insulation, energy efficient 
designs, and incorporation of supple mental heating systems could reduce 
residential use of gas . 

Some very aggressive conservation programs are being pursued by DOE in 
the residential and small commercial sectors under provisions of the 
National Energy Conservation Policy Act of 1978 .  Conservation initia­
tives were accounted for in the demand projections which were used in 
the EIS analysis of curtailment policy. 

Have escalating wellhead prices and exploration/production costs resulted 
in less exploration/production efforts with a steady decline in our proven 
natural gas reserves ? What legislative and executive efforts are being 
made to improve exploration and acqu isition of gas from harder-to-reach 
places and to reduce natural gas curtailment until an environmentally­
sound energy system can be developed and economically distribu ted? 
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Response: Produ ction incentives are a separate issue from natural gas curtailment 
policy. The scope of the EIS is to search for better contingency plans for 
managing gas supplies under conditions of shortage. 

E. Responses to Comments of the state of North Carolina, Department of Natural 
Resources and Com munity Development 

Comment: 

Response: 

The Division of Environmental Management requests that at a minimu m ,  
State and local agencies should be informed when shortages are antici­
pated for S0 2 or particulate non-attainment areas. 

The prediction of gas shortages on a local geographic basis is a task which 
cannot be undertaken with certainty at a Federal or centralized level, 
especially as gas distribution networks do not correspond to air quality 
control regions. Perhaps the best early warning system would be to 
establish contacts with major distributors and major fuel users at the 
local level. 

F .  Responses t o  Comments of the State of Lou isiana 

Comment: Lou isiana has an acute concern for the environmental impact of natural 
gas curtailment for two reasons: first, as the EIS shows, Louisiana1s 
economy is extremely gas dependent. Natural gas curtailment policies 
therefore affect Louisiana proportionately more than they affect other 
regions of the country. Second, large portions of Louisiana have been 
identified by the Environmental Protection Agency as non-attainment 
areas which do not meet federal air quality standards . Heavy curtailment 
of Louisiana1s industries will make a bad situation worse. Both of these 
facts should be considered in determining the environmental impact of 
curtailment changes which affect United. Louisiana agr'ees that consi­
derations which are specific to particular regions can best be addressed at 
the time the F ERC devises the allocation mechanisms to i mplement the 
ERA rule. That is true, however, only on the assu mption that FERC 
retains and will exercise the discretion to devise the best allocation 
mechanism for a pipeline and its region. If, on the other hand, the ERA 
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Response: 

rule were intended to impose a single !!rule of thu mb!! allocation mechan­
ism or to preclude F ERC from considering the distinctions between 
partial and full requirements customers when it implements the priorities 
established by ERA, the environmental effects of that decision on 
Louisiana should be specifically considered at this time. The existing EIS 
is inadequate to analyze the environmental impact of such an allocation 
mechanism because the EIS does not consider the effects of a curtailment 
program which will result in the curtailment of higher priority custo mers 
in one region for the benefit of lower priority customers in another. 

The environmental exemption procedure envisioned for ad ministration by 
FERC would allow F ERC the necessary flexibility to apply the national 
level curtailment priorities to the unique circumstances existing along 
individual pipelines. The exemption provided for under Section 5 0 2  of  
NGPA can be based on circu mstances of economic or environmental 
hardship, or both. 

The curtailment of high priority users in one area to serve low priority 
users in another area is a different issue. Since Federal curtailment 
priorities apply only on a voluntary basis to intra-state sales, this type of 
inequity cannot be co mpletely eliminated by any policy alternative. 

Part 3 .  Letters of Co mment 

Letters of comment received on the Draft EIS are reproduced in the remainder of this 
section. 

1 2 9  J� 





U N I TED STATES E N V I RON M E N TAL P R OTECT I ON AG E N C Y  
WA S H I N G TON . D . C .  2046� 

�� 10/L · :-A  
OF FICE OF THE 

ADMIN iSTRATOR 

Docket No : ERA-R- 7 9- l 0  
Pub l i c  Hearing Management 
2 0 0 0  M S t . , N . W . , Room 2 3 1 3  
Was hington , D . C .  

Dear S i r  o r  Madame : 

• v - To - -

The U . S .  Environmental Protection Agency ( EPA) has reviewed 

, 

the Draft Environmental Impact S tatemen t ( E I S ) for Establ i shment 
o f  Natural Gas Curtailment Prioriti e s . On the ba s i s  o f  our 
revie\'l ,  we have a s s igned the document a rating o f  " LO-l lt , 
which mean s that EPA has no s igni ficant obj ections to the 
propo sed action and that the EIS adequately a s s e s sed the 
environmental impacts l ikely to concern EPA .  

EPA sugge s t s  howeve r ,  that yo u expand i n  the final E I S  your 
des cription o f  the environmental exemption procedure envi s ioned 
fo r admin i stration by the Federal Ene rgy Regulato ry Commi s s ion 
under Section 5 0 2 o f  the Natural Gas Pol icy Act . We recommend 
that in addition to tho se c a s e s  already contemplated in the 
draft , the f inal E I S  d i s cus s applying the f.xemption procedure 
in any area which i s  vio l ating amb ien t aiy qual ity standards 
for sul fer dioxide and/or to tal suspended particulates .  EPA 
wo uld have a strong interest in thi s  p ropo sal and would 
apprec iate be ing invo l ved in the deve lopment o f  any rulemaking 
concern in g  environmental exemption pro cedures under Section 
5 0 2  o f  the NGPA. 

Thank you fo r the opportunity to commen t on thi s  draft EIS .  
For further coordination on the exemption pro cedure , plea s e  
contact Ge orge Sugyama at 4 2 6 - 2 4 8 2 . For coo rdination o f  
other matters concern ing the EIS , please contact Thomas 
P ierce at 7 5 5 - 0 7 8 0 .  

S incerely your s , 

�cR:e,� �M�l l i am N .  Hedeman , Jr . D -
. �irector 
O f f i c e  of Environmental Review 
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Uni ted States Department of the Interior 
OFFICE OF THE SECRET AR Y 

WASHINGTON, D.C.  202,.\-0 
E R  8 0 / 6 8 0  

D e p a r t m e n t  o f  E n e r g y  
O f f i c e  o f  P u b l i c H e a r i n g s  
2 0 0 0  M S t r e e t , N . W . , R o o m  B - 2 1 0  
Wa s h in g t o n , D . C .  2 0 4 6 1  

D e a r  S i r : 

AU G 1 9 1 980 

W e  ha v e  r e v i ew e d  t h e  d r a f t  e nv i r o n me n t a l imp a c t  s t a t e m e n t  a n d  
r e g u l a t o r y a n a l y s i s  f o r  Rev i e w  a n d  E s t a b l i s hm e n t o f  N a t u r a l  
G a s  C u r t a i lm e n t P r i o r i t i e s  and h a v e  t h e  f o l l ow i n g  c o mm e n t s .  

Th e d r a f t s t a t em e n t  d o e s  n o t  a s s e s s  s p e c i f i c  e nv i r o n m e n t a l  
imp a c t s  f r o m  t h e  i n c r e a s e d  u s e o f  f u e l  s u b s t i t u t e s . P a r am e t e r s  
s u c h  a s  l a n d  d i s t u r b a n c e , g e n e r a t i o n  o f  s o l i d w a s t e s  a n d  w a t e r  
p o l l u t i o n  s h o u l d  b e  e s t i ma t e d  a n d  r e l a t e d t o  l o c a l  s i t u a t i o n s . 
F u r t h e r , t h e  d i s c u s s i o n  i n  " I r r e v e r s i b l e  a n d  I r r e t r i e v a b l e  
£ o mm i t me n t s  o f  R e s o u r c e s " s h o u l d  i d e n t i f y  a n d  q u a n t i f y  t h e  t y p e s  
o f  f u e l  s ub s t i t u t e s  t h a t  m i g h t  b e  u s e d f o r  n a t u r a l  g a s  a t  s o m e  
f u t u r e  t im e . 

W e  h o p e  t h e s e  c o mm e n t s w i l l  b e  h e l p f u l  t o  y o u  in t h e  p r e p a r a t i on 
o f  a f i n a l  s t a t em e n t . 

s in c e r �6 ,of 

· "\�1 t{f(� ---
.T h : 1 ," \ H .  Rat t11 e :s b i r'1j� 

, s:: ')� i r. l  A s � i  s t n n t  t o  
l.n h��t S E C R E TARY 
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D E PA R T M E N T  O F  H E A LT H  A N D  H U M A N  SE R V I CE S  
O F F I C E  O F  T H E  SEC R ET A R Y  

WASH I N G TO N ,  D . C .  2 0 2 0 1  

!1r . Albert F .  Bass 
Department of Energy 
2000 M .  Street , N . H. , Room 7108 
Hashington, D . C .  20461 

Dear Mr .  Bass :  

I�UG 1 3 1900 

Thank you for the opportunity to review and conrnent on the Draft Environmental 
Impact Statement for the Review and Establishment of Natural Gas Curtailment 
Priorities , prepared by the Regulatory Administration , :in vJashington, D . C .  

The document gives extensive information on the anticipated comprehensive review 
of alternatives to the exist:ing federal policy on curtailment of natural gas 
deliveries dur:ing periods of fuel shortage . It identifies that residential and 
small users of natural gas cannot be curtailed effectively and cutbacks are 
focused on larger users , primarily in the industrial and electrical utility 
sectors . 

However , we expect that the curtailment of natural gas will have some mmmn.m 
social , economic and environmental impact on the general public :in terms of cost 
increases caused by switching away from natural gas and substitut:ing energy fuels , 
and by becoming aware of how the increase of air pollution and contamination of 
water might inhibit their health conditions . 

He are deeply concerned about the welfare of the elderly , handicapped individuals , 
the children and the poor representing a considerable portion of the Nation ' s  
population . They may require in the situation of these socio-economic impacts , 
the availability of comprehensive social se..rvices and resources in the comnunity 
to address their needs . On the other hand , -...;e find that this proj ect will have 
no adverse effects on the people we are concerned about in the anticipated 
natural gas curtaiDr2nt . 

If you have any question about our concerns , please contact Mr .  Max Wenk of my 
staff. Mr .  Henk can be reached on (202) 472-4415 .  

Sincerely , 

��� -Warren Mast , Director 
Office of r olicy Development 
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D EPARTM ENT O F  H EA LTH A N D  H U MAN S E R V I C ES 
P U B L I C  H EA LT H  S E R V I C E  

CENTER F O R  DISEASE CONTROL 
ATLANTA, GEORGIA 30333 

Hr . Lynne H. Church 
Director , Division o f  Natural Ga s 
Department o f  Energy 
Washing

"
ton,  D . C .  2 04 61 

Dear Mr . Church : 

Augus t  1 ,  1980 

We have reviewed the Dra f t  Environmental Impact S tatement (EIS) for the Review 
and Establishment o f  Natural Gas Curtailment Priorities . We are responding 
on behalf of the U . S .  Public Heal th S ervice and are o f f ering the f o110.ring 
comments f o r  your consideration in preparing the Final EIS . 

In general , we have no maj or obj ections to the propo sed curtailment policies 
for reducing economic and environmental impact s .  However , the potential 
impact of the gas curtailment policies upon air qual ity and other environ­
mental concerns should also be related to human heal th . We understand that 
the pref erred alternat ive is called the " improved 4 6 7 -B . "  This rationing 
al ternat ive involves no changes from the present cur tailment policie s except 
tho se mandated by the Natural Gas Policy Ac t for essent ial agricu1tura1 � 
industrial proces s ,  and f eeds tock uses and the encouragement for improved 
gas transp o rt . With improved gas transport , inter state price variat ion o f  
natural gas and the gas supply imbalance can be reduced . While inters tate 
wellhead prices of all gas destined for inters tate marketing are regulated , 
we real ize that intrastate transactions are not controlled . We believe the 
e ff ec t  that intrastate gas prices and its supply and demand has had on inter­
state transact ions and curtailment of natural gas should be discussed in the 
E IS . 

In local areas where natural gas is the predominant fuel and where air quality 
problems exis t  or could occur with large curtailments , we s trongly support 
the development and implementation of sp ecial curtailment regulations and 
emergency procedures to mitigate adver se air pollution ep isodes and continued 
violation o f  air quality s tandards as a resul t  o f  curtailment activities . 
Every ef fort mus t  be made to protect public health . 

Cons ideration should be g iven to providing incentives for indus trial and 
agr icultural concerns to replace the long-term use o f  natural gas with clean 
alternat ive fuels and/or energy systems . This would free up natural gas f o r  
use by tho se areas that are more dependent upon gas , are exhib iting adverse 
a ir quali ty p roblems , and are economically incap ab le o f  making a transition 
to al ternate fuels . 

The EIS indicates that res idential and o ther small users canno t be e f f ec t ively 
curtailed . Curtailment is instead directed towards larger indus trial and 
agricul tural users . Has consideration been given to the use o f  additional 
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Page 2 - Hr . Lynne H .  Church 

tax credit bene f i t s  and o ther incentives to cut do,vn on the residential use 
of natural gas ? Improved insulation , energy eff icient designs , and incor­
p oration o f  supplemental heating systems could reduce res idential use o f  gas . 

Have escalating wellhead prices and exp loration/production co s t s  resulted 
in less exploration/production efforts with a steady decline in our proven 
natural gas reserves ?  \�at legislative and executive efforts are being 
made to improve exp loration and acquisition of gas f rom harder-to-reach 
p lace s  and to reduce natural gas curtailment until an environmentally-sound 
energy system can be developed and economically distributed ? 

We app reciate the opportunity to review this ElS . 
o f  the f inal document when it becomes available . 
regarding our cOilwents , please contact Mr . Robert 

Please send us one copy 
Should you have any questions 
Kay or me at FTS 236-6649 . 

Sincerely your s ,  

Frank S .  Lisella , Ph. D .  
Chief , Environmental Aff air s Group 
Environmental Health S ervices Division 
Bureau of State Services 
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FEDERAL ENERGY REGULATORY COM M ISSION 
WASHINGTO N ,  D .C. 20426 

Mr . F .  Scott Bush 
A s s i s tant Admini s tration for 

Regu lati ons and Emergency 
P l anning 

Economic Regulatory Admini s tration 
Department o f  Energy 
Wash ington , D . C .  

Dear Mr . Bush : 

JUL 1 7  1980 

Thi s wi ll acknowledge and re spond to your lette r  dated 
June 2 6 , 1 9 8 0  to the S ecretary o f  the Commi s sion . That letter 
gave notice to the Commi s s ion under S ec ti on 4 0 4 ( a )  of the 
Department of Energy Organ i z ation Act ( DOE Act )  of the Economic 
Regulatory Admini s tration ' s  propo sed rule regarding the 
e s tabl i shment and review o f  natural gas curtailmen t  pr i o r i t i e s  
for inter s tate pipel ines , and transmitted a copy o f  the notice 
o f  propo sed rulemaking . 

B a s ed upon a review o f  the not ice o f  propo s ed rulemaking , 
the Commi s s i on has determined that the propo s ed rule may 
s i gni f i cantly a�fect a function within the j ur i s d i ction o f  the 
Commi s s ion pur suant to S ec t ion 4 0 2 ( a )  ( 1 )  of the DOE Act .  
Ac cordingly , you are advi sed tha t the Commi s s i on takes referral 
o f  th i s  matter under the procedur e s  o f  Section 4 0 4  o f  the DOE 
Act . 

By direction o f  the Commi s s ion . 

c c : Haz e l  R .  Rol l i n s  
Lynne H .  Church 

S ecretary 
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JUL 1 8 1 9 80 

Mr . Lynne R .  Church 
Director , Division o f  

Natural Gas 
U . S .  D epartment o f  Energy 
Washington ,  D . C .  2 0 4 61 

Dear Mr . Church: 

UN iTED STATES D EPARTMENT Of C OMMERCE 
The Assistant Secretary for Policy 
Washington. D . C .  20230 

Your notice to the S e cretary transmi tting a copy o f  the 
draft environmental impact s tatement , " Revi ew and E stabli sh­
ment o f  Natural Gas Curtai lment Priorities"  has been referred 
to th.e Office o f  Environmental Affair s for coordination o f  
rev i ew and commen t . 

We appreciate the opportunity to revie�'l this do cument and 
wil l  be in touch with you if we have any comments conc erning 
i t . 

S incerely , 

�� 
Robert T .  Miki 
Deputy Assistant Secretary for 

Regulatory Po licy (Acting 1 
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D E P A R T M E N T  O F  H O U S I N G  A N D  U R 8 A N  G E V E L O PM E N T  
W A S H I N G T ON, D . C .  204 1 0  

O F F I C E  O F  T H E  A S S I S T A N T  S E C R E T A R Y  

F O R  C O MM U N I T Y  P L A N N I N G  A N D D E V E L. O P M E N T  I N  R E P L. Y  R E F E R  T O :  

M s . Lyn n e  H .  Church 
D i rector , D i v i s i on of N at u r a l  Gas  
D e p artment of Energy 
Was h i ngton . D .  C .  2046 1 

D ear Ms . Church : 

S ub j ec t :  Draft E n v i ronmen t a l  Impact St atemen t 
R ev i  e\'/ and E s tab 1 i s hment of N at u r a l  
G a s  C u rt a i l ment P r i or i t i es 

2 3  

W e  app rec i ate b e i ng  g i ven t h e  opp ortun i ty to comment on the above dr aft 

E n v i ronmental  I mp act S t atemen t .  We h ave revi ewed the draf t  an d h av e  n o  

comment s  t o  mak e .  

S i ncere l y ,  

�;/l� G eoBle A . K ar a s  
D i rec tor , Env i ronm e n t a l  
R ev i e\'J D i v i s i on 
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(;� i.=l 
J I WJ �  / JAY S. HAMMOND, Governor 

@FFlCE OrF TalE GOVERNOR 
DIVISION OF POLICY DEVELOPMENT AND PLAN NING 

Mr . Al bert F.  B a s s  
Depa rtme nt o f  E n e rgy 
2000 M S treet N . W .  Room 7 108 
Wa s h i ngton , D . C .  2046 1 

Augu s t  1 4 ,  1 980 

l J / 
i 

S u bj e ct : OOE/ E I S  Natu ral Ga s Curta i l ment Rev i ew - V o l . 3 
S tate 1 . 0 .  No . FE040-80071502ES 

Dear Mr.  B a s s : 

POUCH A D  
JUNEA U, ALASKA 998 1 1  
PHONE: 465-3573 

The Al a s ka S ta te C l e a r i ngh o u s e  ( S CH ) h a s  comp l e ted rev i ew of the referenced 
p roj ect . 

The fol l owi ng comme nt wa s recei v ed from th e Depa rtme n t  of Law : 

liTh e  Depa rtment o f  Law h a s  no  comments u p o n  the E n v i ronmen tal 
Impact S tateme nt concern i ng natu ral ga s c u rta i l ment rev i ew .  
A l though t h e  depa rtme n t  does have a n  i ntere s t  i n  the ev e n tu a l  ru l e  
a r i s i n g c o ncern i ng rati o n i ng  and c u rta i l me n t  of natu ral g a s  d u r i ng  
peri ods of s ho rtag e , parti c u l a r l y  w i th rega rd to  the ru l e s concern i n g 
a l l oca t i o n  and the i mpact on  the S tate ' s  fl ex i b i l i ty i n  d i s po s i ng 
o f  i ts roya l ty gas  and gas  l i qu i d s , the ma tters d i s c u s s ed i n  the 
d raft env i ronmental impact s ta temen t are not of d i rect c o ncern to 
th i s  depa rtme n t .  

IIWe woul d ,  h oweve r ,  be i nteres ted i n  rece l v l n g other documents on  
th i s  su bj ect as  they come i n .  Thank you for yo u r  con s i d e rati on . II 

The S CH h a s  no o bj ect i o n  to th i s  prop o s a l . 

Th i s  l etter sati s fi e s the rev i ew requ i rements of OMB C i rcu l a r A-95 . 

Thank you fo r you r  cooperati on wi th th e rev i ew proces s . 

. stJ:Z�l� ':th ael W h i tehead 
S tate-Federal Coord i nator 

cc:  Robert M.  Mayn ard , Depa rtment of Law 
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F E D E R A L  ASS I STA N C E  
2 .  
Applicant's 

O M B  Approval No. 29-R02 1 8  
a .  N u mbel �\! N u mber 

•• � __ .. '�' __ � ____________ -? application 
1. Type Of 0 Preapplication 

3. S�tE! 
applibation 
identifier 1-:-;:;:-----1 1 .1>./2 8 0 - R O - n n lt h  

b .  Date \,J � , 1:IJ Date 
,\:.\". \':1 Assigned 

Year mOllIh day 

! 
'" o 

Act ion 0 Application 
(Mark O N  'f' . 0 ( )  appropriate otl Icatlon f I ntent Opt. 

19 : -t 
Year MontI! Dav ':,0; 1 9 8 0  0 8  1 9 

box) 0 Report Of Federal Action 

Leave 
Bialik SEP 2 2 iSSO . J OAnn ..i.1..oun G1) .lO O  l St'.ephen s  

4. Legal Applicant/Recipient 
a. App l i ca n t  Name : U .  S .  D e p t .  of Ene r g y  
b .  O rganization U n i t  : Ec o n om i c  R e gulator y Admini s tr a ti or 
c. Street/P.O. Box : 2 0 0 0  M Str e e t ,  N .  W . , R o om 7 1 0 8  
d .  C ity : W a s hi ng t o n  e .  County � 
f. State : D .  C .  g. Z i p  Code : 2 0 4 6 1  
h .  Contact Person : Alb e r t  F. B a s  s o r  Paula D a i g n e ault 

(Name & t�/epho/le r/o.)( 2 0 2 ) 6 5 3  - 3 2 8 6 

5:" Federal E mployer Identification No. 

6. Program 
(From 
Federal 
Catalog) 

a .  N u.mber 
b. Title Unkn ow n  

D e pt .  of Ene r g y  
Of£. of R e gu�4tions & 
Emer�enc_'t�lannin!! 

7. Title and description o f  applicant's project R e gulat o r y  Analy s  i s  fo r I S. TYPE! of acclicant/recioient 
R e view a nd E s tablis hme nt of N a tu r al Ga s Curtail- I A.- 5  ... 0.. G-SpeciaI Purpo", Cis ... ic:t 

I B - l nrer'5tate H-Communitv Action Ayency 
m e nt P r i  0"' ; tie s V ol l Over all R e crula t o r y Pe r s p e c :" C-S"""ato Ci5lroct 1- H'gnor Educational ... "' .  b . D-Countv Institution 
tive V Ol  II Evaluati on of P olic� Alte r na ti ve s  v or E -Ci 'Y . . J- l nd,an Tribe 

III D
' � ""' .:...., . ... -

1 T • 

-

l
' ; .  F- School District K-Other 

ra ... t .J:!., n Vl r Onme nta ... m p a c t  tateme n t ,  V o  • I V  i F d 1 Appe ndi c e s -!T hi s  r e p o r t  d i s cu s s e s  impo r tant d iffe rl' (Specify): e e r a  
. � 

e n c e s  among alte rna tive s fo r e s tabli s hing natu r al . 
Enter approprlate letrer � 

g a s  cur t a l.l p r i o r itie s t o  deal w i th l ong run s upply 1 9 . Type o f  assista nce 
s h o rtacre s and ' s h or t  run c a pa c ity s h o r tag e s  i A-Baslc G ra n t  D - I nsurance 

c: e • 'I B- Suppl ementa l G ra n t  E- O ther 
.£ C- Loan Enter appropriate letter(s) rn u �-------------------�-------------,---=--------���----------��----��� 
� 1 0. Area o f  proj ect impact (Sames ofcf:;es, counties, states, etc.) 1 1 .  Estimated n u mber ! 1 2 .  Type of application 

c: 
.£ -
'" 

.!:! -
-
� 
'" 
u 

= 
c: .£ -
" 
" V1 

-

S tatewid e .  Ar i z ona 
of persons I' A- N ew C- Revision E-Augmentation benefiting 8- Renewal D-Co n t i n uation 

! Enter appropriate letter � 
1 3 .  Proposed F u nding 
a .  Federal S 

I 
1 4. Congressional D istricts Of: ; 1 5 .  Type of change For 12c or 12e 

·---.-oo-i�a-.-A-' -po-: -i i ca-'-n-t------rl-b-. -P-ro-j-e-ct---- --l A - I ncrease Dollars F-Other Specify: 
1-----+----------...:.. ; B- Decrease Do llars .ooi 0 1 , 0 2 , 0 3 ,  0 4 i C - I n crease Duration ':l.  

c. 
A;..ui icant " 
State 1 .  D- Decrease Durat ion .001 1 6. Project Start 7. Project I E-Cance l la t i o n  Enter appro-1-----.1.....--------.::-:"10" D

.
,a

g
te Year month day Duration I . I ( ) r== I I I u _=-�' �-��---�-----��ff�[o�I�!I�h�s+_-----------�p-

rl-
a
-
te

-
e
-
t
_
te

_
r
�

s
��L==.==-==.� 

d.  L o ca i  i 
1 .00i l S .  Est imated d ate Year mOllth date i 1 9 .  Existing federal identification number I-�-.----+----=-------' to be submitted I .... 

. 0(· to federal agency 1 9  
e .  Other J. 
f .  Tot(11 I S 1 
20. Federal agen,,'! to receive request (Same, city, state, zip code) i', . Remarks added 

D Yes 0 N o  

22. 
The 

a .  T� the oest of my k n ow l edge a n d  
be l i e f ,  d at a  i n  t h i s  preappl ication! 
appi i ca tion a re true and correct, t h e  
docu1'if; n t  has been duly authorized 
by t h ,) govem i n g  body of the appl i­
cant and the a p p l i ca n t  Wil l  comply 
with t h e  attached assura n ces if the 
auistance i s  a pproved. 

b.  If required by OM B C i rcular A·95 t h is a p p l ication was submitted, 
pursuant to inst ructions there i n ,  to a p prop riate clea r i n ghouses a nd 
a l l  responses are atta ched: 

No 
response 

Response 
attached 

Applicant 
Certifies 
That 

( 1 ) A r i � o na State C le ar i n g hous e 
�I Reg 10n C lear inghou� s I ,  I I , I I I , 
(3)  IV , V 

o 
o 
o 

23. a. Typed name and t i t l e  
Certifyi ng 
represen· 
tative 

24. Agency name 

26. O rganizational U n it 

------ ---- .. _--_ .  

� . .':'. C : 1 0 G  : :;�2"  J2. ;: u r� c.; ! ·1q  
.-. ----- --- -----

b. Signature 

I 27. Admi nistrative o H ice 

.lI: . .  

c. Date signed 
Year month day 

1 9 
25. Year month day. 
Application 
received 19 
2S . .Fede�a.1 application 

Identification 

idenld�calion 
34. Y,'cr !NrIHri: Lill.'" 

':' 1 O a .  Awarded a ,  Feo&ral s 
St�rt i ng .00 33. Action date 1 9  I date 1 9  

� D b. Rejected " "C 
D c . ., Returned for LL 

amendment 
= 

Od. Deferred 
c: 

De . 2 Withdrawn 
-u 
'" 3S. V1 

Federal agen cy 
A-95 action 

424· 1 0 1  

b .  Appl ica n t  
c. State 

.00 35. Contact for additional information f---'-Co----!-----------i (Name and telep}lOlle /lumber) .00 
d .  Local .00 
e. Other .00 
f . Total S .00 

36. Year month 
Ending 
date 1 9 
37. Remarks added 

Dyes D No 
a. I n  t a ki ng a bove acti o n ,  a ny comments received fro m clearing­
h o u ses were considered. I f  agency response is  due u n der provisions 
of Pan 1 ,  O M B  Circular A-95, it has been or is be i n g  n:ade. 

b.  Federal Agency A-95 O fficial  
(Name and telephone number) 

day 

1 3 9  Standard Form 424 Page 1 ( 1 0·75) 
Prescr!bed by GSA, Federal Management Circ� '._ 





STATE OF COLORADO 
OFFICE OF ENERGY CO NSERVATI O N  
Office of the Governor 

1600 Downi ng Street,  2nd Floor 
Denver, Colorado 8021 8  
Phone (303) 839-2507, 839-2186 

M E M 0 R A N  D U M  

DATE : Au gus t 2 7 , 1 9 8 0  

TO : Colorado Clear ingho use 

FROM : O f f i c e  o f  Energy Co nserva tion 

AU G 2 9 1980 
DIV. OF  P I.ANNING 

SUBJECT : Dra f t  Environmental Imp a c t  S t a t emen t f o r  P rog ramma t i c  
Rev iew and Es t a b l i shmen t  o f  Natural G a s  Cur t a i lmel .t 
Prior i t ies . # 8 0 - 1 4 2  

The Colorado O f f.ice o f  Energy Conserva tion has b r i efly r eviewed the 
above r e f e renced d ra f t  programma t i c  E I S  and o f f ers the fol lowing 
gene ral commen t s .  

Th i s  o f f ic e  i s  support ive o f  a "beyond cu r t a ilmen t "  a l ternat ive in 
wh ich o th e r  long-t erm energy p o l icies are comb ined with cur t a i lmen t 
me asures . A c omb inat i o n  curt a i lmen t -management a l t erna t ive would 
b e t t er allow sys t em flexib il i ty with some cons t an c y  of guidel ines 
and long-term manag emen t capabil i t y . Ra t e  s t ruc t ures which suppo r t  
energy cons erva t ion goals are shown t o  b e  the l e a s t  c o s tly o f  all 
al t erna t ives cons idered in t erms of user sho r t a g e  imp a c t  c o s t s  and 
t o t a l  co s t s . Th i s  o f f ic e  is p l eased t o  s e e  3 t ho ro ugh and c ompre­
hens ive discuss ion on these i s sues and also favors moves to ease t h e  
t r ans f er o f  na tural gas b etween d i s t ribut ion sys t ems to h e l p  solve 
the g e o g rap h ical sup p l y  p ro b l ems and p romo t e  a mo re equi tab l e  
sha r ing of po tential sho r tages . 

DF : p l 
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Rici.ard D .  LAm�. 
GO\i�rnor 

M. 8uie Seawell, 
Executive Director 
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S T A TE CLE.AR I �GHOUSE 
I n t e r governmen t a l  C oo r d i na t i o n  
O f  I i c e o [  t ile Gov e rnor 
TIll' Cap i t o l  
T a l l ahas s e e , f l orida 3 2 3 0 1  
904 /488-8 1 1 4  

Da t e rec e ived : 0 7 :/ __ 1_0-.:/�8_0 ____ _ 

SA L :-lumb e r :  -.:8=1-,,=0�0�1=0 ______ _ 

We h a v e  r e c e  i ved you r r e c e n t  c o r  responden c e  c o n c e r n i  n g  t h e  lro j e c  t ident if led 
b y  your t i t l e  DOE - draftE r S  0 0 6 5  Natura Ga s Cur t a i  

ment Pr l.orl. tl. e s  
. --

Th i s  rev i ew begins on the day the i t em was r e c e ived in o u r  o f f i c e ,  p u r s ua nt to U . S .  
OMB C i rcu l a r  A- 9 5  and / o r  S e c t ion 2 1 6 . 2 1 2 ,  F . S .  P l ease r e f e r  t Q  the above S t a te 
A p p l ic a t i on I d e nt i f i e r  ( SA T )  �umb e r  in any f u tu r e  c o r r e s pond e n c e  c o n c ern i n g  the 
p roj e c t .  

The t a r ge t  d a c e  f o r  comp l e t ion o f  ou r r ev i ew and d i s p a t c h  o f  comme n t  i s  t h i s  
d a t e  p lus 30 d ay s .  Comp l e t ion o f  a c t ion may b e  de layed if w e  need t o  rev iew t h e  
comp l e t e d  a p p l i c a t i o n ,  i n  wh i c h  c a s e  w e  w i l l not i f y  you . 

��uh_-
n t e rgovernme n t a l  Coo r d i nation 

*Cop ies should a l so b e  sent to reg ional and me t ro p o l i tan c l e a r i nghous e s . 

( :-IOTE :  O f f i c e  l o c a t ion - 403 C a r l con B l d g . ) 

.', 
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P R OJ E CT R EV I EW/ R ESPO N S E  A-95 
State F orm 7 6 2  

(S t a te Appl icat ion I d 'd'ntifie� N o .  

! 80 07 1 2  0000 l"Date Received 
7/3/80 

Date Receipt Se n t  
7/9/80 

1 .  To RE VIEWING S TA TE A G ENCY - This graM application is referred to vour agencv for review Qnd comments. If your agency has an in teres t 

in this grant application, please complete this page. Your cooperation is asked in re ruming this review to the State Clearinghouse within 25 
days of receip t. Please keep the appropria te coPV for vour files. 

2. To APPL ICA N T  - This form is the A-95 "",:,;v,·ln '''' r-��..:.... __ 

Jon Satrom 
Bd. of Hea l th 

U .S. D ept. of Energy, Div. 

o g r a m  N o./F ed. F u n d i n g  Agency tie 

D O E  

J U L  1 1  1980 

D . E. I .S. 

I N D I AN A  STATE C L EA R I N G H O!..: S E  

i STATE P LAN N I N G  SE R V I C ES A G E NCY 

1 43 WEST MAR K ET ST.  SUITE 300 
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\ a s  they p r o v i d e  pr ote c t i on to u s e r s  i n  pri ori t i e s  1 ,  2 and 3 .  

F ur the r , Un i t e d ' s  s e t t l ement provi d e s  t h a t , i f  s upp ly 

cond i ti o n s  f a l l  b e l ow a c e r t a i n  f lo o r , Un i t e d  is r e q u i r e d  t o  f i l e  

a new p l an und er s e ct i on 4 o f  the N a t u r a l  G a s  A c t . T h e  r e a s on 

f or that p ro v i s i on i s  th at , i f  tho s e  supp l y  cond i t i o n s  o c cur , 

i t  may b e  n e c e s s ary t o  chan g e  the v o l um e tr i c  a l lo c a t i on o f  g a s  

b e twe en mark e t s  t o  t ake a c c o un t  o f  the n e w  c i r c um s t a n c e s .  T h e  

ERA r u l e  s h o u l d  n o t  pr e c lude U n i t ed fr om f i l i ng a p l an whi c h  

cont a i n s  a n  a l l o c a t i o n  me chan i sm a p p ro p r i a t e  to i t s  s y s t em and 

to the supp ly c ond i t i o n s  at that time . 

v .  E n v i r o n..l\e n t a l  I mp a c t  _'=' c a t ement . 

Lou i s i a na ha s an a cu t e  conc ern f or th e envi r onm e n t a l  imp a c t  

o f  : ' l t u r a l  g a s  curt a i lme n t  f or two r e a s o n s : f i r s t , a s  the E I S  

s hews , Lou i s i a n a ' s  e c on omy i s  extrem e l y  g a s  d e p e n d e n t . N a t ur a l  

g a s  curt ai lme n t  p o l i c i e s  t he r e f or e  a f f e c t  L o u i s i an a  p ro p ort i onate ly 

more than th ey a f f e c t  o t h e r  r e g io n s  o f  the coun try . S e c on d , 

large por t i o n s  o f  L o u i s iana have be e n  i d e n t i f i ed by the E n v i ronment a l  

P rot e ct i on Agen cy a s  n o n - atta inme nt a r e a s  wh i c h  do n o t  me e t  
8 /  

f ed e r a l  a i r  qua l i ty s ta ndard s . - He avy curt a i lme n t  o f  L o u i s i an a ' s  

indu s t r i e s  wi l l  make a b ad s i tu at i o n  wor s e . B oth o f  the s e  f a c t s  

s hou l d  b e  con s i d e r e d  in d e termin ing the environme n t a l  imp a c t  o f  

cur t a i lment chang e s  w h i c h  a f f ect U n i t ed . L o u i s i an a  agr e e s  that 

c on s i derat i o n s  which are s pe c i f i c  to p ar t i c u l ar r eg i o n s  can be st 

be addre s s e d  at the t ime the F E RC de v i s e s  the a l l oc a t i on m e c h an i sm 

8 
BNA Env i ro nm e n t a l  Reporter 1 2 1 : 0 9 6 4 - 6 5  (May 2 3 , 1 9 8 0 ) . 
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t o  imp l eme n t  the E RA  rule . That i s  true , however , o n l y  on the 

a s sump t i on that F E RC r e t a i n s  and wi ll e x e r c i s e the d i s c r e t i o n  

to dev i s e  t h e  b e s t  a l l oc a t i on me chan i sm f or a p i p e l i n e  a n d  i t s  

r eg ion . I f , on the o t h e r  hand , the E RA  ru l e  we r e  i n t e n d e d  to 

impo s e  a s ing l e  " ru l e  o f  thumb " a l l o c a t i on me chan i sm or to prec lude 

F E RC f rom con s i d e r i n g  the d i s t inc t i o n s  b e t we e n  p a rt i a l  and fu ll 

requ i r emen t s  c u s t omer s  when i t  imp le me n t s  t h e  p r i o r i t i e s  e s t ab l i shed 

b y  E RA , the e nv i ronme n t a l  e ff e c t s  of t h a t  de c i s i o n  on Loui s i ana 

should b e  s pe c i f i c a l l y  c on s i dere d at t h i s t im e . T h e  e x i s t ing E I S  

i s  inadequ a t e  t o  an a l y z e the env i r onment a l  imp a c t  o f  s uch an 

a l l o c a t ion m e c h a n i sm b e c a u s e  the E I S  d o e s n o t  c on s i d e r  the e f fe ct s  

o f  a curt ai lme n t  progr am wh ich w i l l  r e s ul t  i n  the cur ta i lm e nt 

o f  h i ghe r p r i o r i ty cus t ome r s  in o n e  r e g i o n  f o r  the b e ne f i t  o f  l owe r 

p r i o r i ty cu s t ome r s i n  an o t he r . 

Honor a b l e  D av i d  C .  Treen 
G overn o r , S t a t e  o f  Loui s i ana 

Honora b le Wi l l i am  J .  G u s t e , J r . 
Attorney Ge n e r a l , S ta te o f  
Loui s i an a  

Hon o r ab le Fr ank A .  A s h b y , J r . 
S e cr e t ary , De p a rtme n t  of N atura l  
Re s our c e s , S ta t e  o f  Lou i s i an a  

Honor a b l e  Ray T .  S ut t o n  
C ommi s s i one r o f  C o n s e rv a t i on , 
S t ate o f  Lou i s i an a  
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Re s pe c t fu l ly s ubm i tted , 

D av i d  B .  Rob i n s on 
P a tt on , B o gg s  & B low 
2 5 5 0  M S t re e t , N . W .  
Wa s h i ng t on , D .  C .  2 0 0 3 7 

A t t o r n e y  f o r  the S t at e  o f  Lou i s i an a  





M A R Y LA N D  
D E PARTM ENT O F  STATE PLA N N I NG 

30 1 W. PRESTON STREET 
SAL TI M O R E. M A RYLAND 2 1 20 1  

H A R R Y  H U G H ES 
GOVERNOR 

CON STA NCE LIEDER 
SECRETARY 

August 11 , 1980 

Ms . Lynne H .  Church , Dire ctor 
Divis ion of  Natural Gas 
Department of Energy 
Washington � D . C .  20461 

SUBJECT : ENVIRONMENTAL IMPACT STATEMENT ( EIS ) REVIEW 

Applicant : U . S . Department of  Energy 

Pro j e ct : Draft EIS - Analysis  of  Natural Gas 
Curtailment Priorities DOE #0065 

Stqte Clearinghouse Control Number : 81-7-14 

State Clearinghous e Contact : James McConnaughhay ( 383- 2467 ) 

Dear Ms . Church : 

The State Clearinghous e  has reviewed the above pro ject . In accordance 
\'li th the procedures e stablished by the Offi ce of t-1anagement and Budget 
Circular A-95 , the State Clearinghouse r.e ceived comments from the 
Department of Economic and Community Development , Department of  
Transportation , People 1 s  Counsel to the Public  Service Commissi on and 
our staff noting that the statement appears to adequately cover tho s e  
areas of  intere st to their agencies . 

The State of Maryland appreciates this opportunity to review the 
draft statement and looks forward to continued cooperation with your 
agency . 

cc : Henry S ilbermann 
Max Eis enberg 
Thomas Hatem 
John Keane 
Lowell Frederick 
Clyde Pyers 

JMc : BG : pm 

TELEPHONE:  301 -383- �,","(P1 OFFICE OF STATE CLEAR INGHOUS E 

SincerelY '
"t# 

/J rWL���� ��s \'1 . McConnaughhay 
Dire ctor , State Clearinghous e  
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Joseph P. Teasdale 
Governor 

Hr . Lynne H .  Church 
Director 

State of M issou ri 

O F F I C E  O F  ADM I N I ST R ATION 

P.O. Box 809 
Jefferson City 651 02 
July 3 0 , 1 9 8 0 

D ivi s ion o f  Natural Ga s 
Department o f  Energy 
washington , D .  C .  2 04 6 1  

Dear t>lr . C hurch : 

Subj ec t : 8 0 07 0 0 5 9  ( DOE/EI S- 0 0 6 5 )  

Will iam D.  Dye, D i rector 

D ivision of Budget and Plan n i n g  

The D iv i s ion of Budget and P lanning , a s  the d e s ignated State 
C lear inghou s e , ha s coord inated a review of the above referred 
draft environmental impact statement with var ious concerned or 
a f f ec ted s tate agenc ies pur suant to Sec tion 1 0 2 ( 2 )  ( c )  of the 
National Environmental Policy Ac t .  

None o f  the state agenc i e s  invo lved in the review had comments 
or rec ommendations to o f f er at this time . 

We apprec iate the opportunity to rev iew the statement and anti­
c ipate rec eiv ing the f inal env ironmental impac t  statement when 
prepared . 

S incere ly , 

�9� 
L6i s  Pohl 
Chief , Grants Coordination 
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BRUCE KING 
GOVERNOR 

SECRETARY 

STATE OF NEW M EXICO 

ENERGY AND M I N ERALS D EPARTM ENT 
ENERGY R ESOURCE AND DEVELOPM ENT DIVISION 

B etsy Reed 
S ta te Pl a nn i n g  D i v i s i o n  
D e pa rtme n t  o f  Fi n a n c e  & 

Adm i n i  s tra t i  o n  
505 . Do n  Ga s pa r  Av e n u e  
S a n ta Fe , N M  8 7 50 3  

O ea r r�s . Reed : 

S e ptember 1 1 , 1 980 POST OFFICE BOX 2770 
1 13 WASH'NGTON AVENUE 

SANTA FE. NEW MEX!CO 87501 
(50S) 827-2471 

Tha n k  you for prov i d i ng u s  w i th t h e  o pportu n i ty to r ev i ew a n d  comment o n  
the U . s .  De pa r tme nt o f  E n e r gy ' s  Regu l a to ry Ana l ys i s ,  fo r Rev i ew a nd 
Es ta bl i s hment o f  i�a tura l Ga s Curta i l me n t  P r i o r i t i es , Vol um es 1 , 2 , 3  a nd 
4 ,  May 1 980 . 

I n  v i ew o f  t h e  ma ny a nd c om p l ex i s s u es i nv o l v e d  i n  a s s e s s i n g n a tural  ga s 
cu rta i l me n t  pr i o r i ty sys tems , t h e  pres e n t  s tu dy do es a n  exc e l l en t  jo b 
i n  p r e s e n t i n g , a na l y z i n g  a nd ev a l ua t i n g  the mo s t  i m po rta n t  a p proa c hes , 
wh i c h a r e  i n  pl a c e  o r  h a v e  been u n d er co n s i dera t i o n . As t h e  s tudy i n d i ­
ca t es , a v o i da n c e  o f  s i g n i fi ca n t  c o s t s  o r  i n e qu i t i e s i n  cha n g i n g curta i l ­
m e n t  p r i o r i ty pl a ns , n ec es s i tates ( a t t h e  l ea s t )  c a r e fu l  co n s i d erati o n  
o f  t�e u s er ' s a p pl i ca t i o n  o f  g a s , th e amo u n t  o f  fu el s u bs t i tu t i on i n  
pl a c e  a nd t h e  l ev e l  o f  i m ba l a n c e  i n  d ema nd a n d  s u ppl y i n  t h e  sys t em .  En­
fo rc i n g u n i fo rm n a t i o n a l  c u r ta i l m e n t  pl a n s  i s  mo s t  l i ke l y to i nc r eas e 
c o s ts , a s  sys tem d i ffer e n c es ( e . g .  New Mex i co ' s )  requ i re cu rta i l ments to 
be fi tted to s pec i f i c  s i tu a ti o n s . Co n s equ e n t l y ,  w h i l e effi c i e n cy-rel a ted 
mo d i fi c a t i o n s  to the pre s e n t  sys tem are a l ways po s s i b l e ,  s U b s ta n t i a l  
c h a n g es i n  c u r ta i l me n t  p r i o r i ty sys t em s  s ho u l d n o t  b e  i n trodu c ed i f  t h ey 
c a n no t  b e  pro v e n  to b e  adm i n i s t r a ti v e l y fea s i bl e , l ea d  to s i g n i fi ca n t  s hor­
ta g e  c o s t reduc t i o ns , a nd pro v i d e  t h e  n a tu r a l  gas  i nd u s try and u s ers wi t h  
greater certa i n ty w i th res pec t to l o n g - term c u r ta i l me n t  pol i c i es .  

S i n c erel y ,  

__ -:"'S� .... - -- ." .4' . �  

�. " . 

.. _ .. ..>' 
-.'--�."' '� t D I e :  E .:. r; ,  7 <-: . D . 

GC/ c dm 

Enc l o s u r e  
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North Carolina Deportrnent of Natural 
Resources & Community Deve!opnlent 
J ames B .  H u n t ,  Jr . , G over nor H e' . dr d  �t L"e,  SecretJ r y  

T o : C h ry s  d a gge t t , D i r e c t o r  
S t a t e  C l e a r i n gh o � s � 

\ , 

F r om : !J i l l  F l o u r n o y  , -

E n v i r o nm e n t a l  A s s e s s m e n t  S � c L i o n  

H e : E - 8 1 - 5 0 0 1  

Au gu s t  1 .  1 Q R O  

O F F- I C E  O F  
R E (.:J U  L.,l.TO H Y 

f1 E l  yrlO;\;S 
t..nfl� . �  J .,  for 

D, '�s�'Jr 

T h e  D e p a r t m e n t  o f  N a t u r �d n e ':; () U l� C C �:. : m d  � c-,�:, ·, l t1 �  t y  D e v e l o p m e n t  
h (..t s re v i e w e d t h e  su b j e c t  d o c u rn e n � . 

T h e  D i v i s i o n o f  E n v i r c nm E" n t a l  lVl i.' ;; cl g'�' m e n t � c' q u " ' :- �: �3 t h a t  a t  a 
m i n L rn u m , S t: a t , t ;  a n d  1 ( ) c � d  ; I L" r l c i c : :  . ; r l ' ) l l l. d  : 1 <. '  : 1 \ l ,) I� l ih : d  \·: h t � t l  
s h o r t a g e s a r e  a n t i c L p a t. f� ci f o r �; 0 2  c> r  lJ cl r� � i (; � _ . L a t () : l o n - (j. t t :=l i nme n t  
a r e a s . 

':l L F : e s p 
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W a y n e  G. S�r.st •• d. Lieu t en a n t  G o v e r n o r  

F E D E R A L  A I D  C O O R D I N ATO R 

T h e  State of N o rth D a k o ta 
F ED E R A L  A I D  CO O R D I N ATO R O F F I C E  

State C a p i tol 
A rt h u r  A. Li n k  

G O V E R N O R 
Bismarc k ,  N o rth D a k o ta S 3S 0 S  

( 7 0 1 )  2 2 4·20 8 0  

A u g u s t  5 ,  1 980 

" L ETTE R  OF CLEARAN C E II I N  CON FO RMAN CE W I T H  OMB C I RCULAR NO . A- 95 

To : US Departme n t  o f  E n e rgy 

STATE A P P L I CAT I ON I DENTI F I E R : 80070 79645 

M r .  Al b e rt F.  B a s s  
Departme n t  o f  E n ergy 
1000 M S treet , NW 
Room 7 1 08 
Was h i n gton , DC 204 6 1  

D e a r  Mr.  B a s s : 

Subj ect : Draft E n v i ronmental  I mp act Statement fo r the Reg u l atory Ana l ys i s  fo r 
Re v i ew a n d  E s ta b l i s hmen t  o f  Natura l  Gas C u rta i l me n t  P ri o ri t i e s .  

Th i s  Dra ft E I S  was rece i ved i n  th i s  o ffi ce on  J u l y  7 ,  1 980 . 

Than k you fo r s ubmi tti n g  yo u r  d ra ft e n v i ronmental  i mpact s ta teme n t  fo r re vi ew 
a n d  comment through the N o rth Da kota S tate I n te rgove rnme n ta l  C l e a ri n g h o us e .  

Y o u r  d ra ft was referred to the appro p ri ate agen c i es , and n o  comments we re re­
cei ved to th i s  date . 

P l e a s e  s e n d  me co p i es  o f  the fi n a l  envi ro nmen ta l  i mpact s tatement a n d  any 
s u p p l emental  i mpact s ta tements to the North Da kota agen c i es that h a ve commented 
o n  the draft , a n d  to th i s  o ffi ce . The opportun i ty to re v i ew y o u r  dra ft i s  
a p p rec i a ted , a n d  i f  t h i s o ffi ce as C l eari n g h o u s e  can be o f  furt h e r  as s i stance 
with t h i s p roj ect , p l ea s e  l et me know .  

S i n cerel y yo urs , 

Mrs . Leon a rd E .  B a n k s  
Coord i nator 
State I n tergovernment a l  C l e a ri n g h o u s e  

BAB/gd 

S t a t e  I n t e r<j o v e r n m e n t . 1  C l e a r i n g h o u se 

2 2 4 ·2 0 9 8  

S t ate &. Local  Pl a n n i ng 
2 24-2 8 1 8  

1 50 
E n ergy M a n . g e m e n t  &. C o n s erv d t i o n  

2 2 4·2 2 5 0  

C o m m u nity A c t�' n ASli s  
2 2 4 · 2 4  '"'"+--





STATE C L EAR I N G H O U S E  
30 EAST B R O A D  ST R E ET . 39TH F L O O R  \I CO L U M B U S .  O H I O  4 3 2 1 5 

Mr . Al bert F .  Ba s s  
Department o f  Energy 
2000 M S tree t ,  N . W .  
Room 71 08 
Wa s h i ngton , D . C .  20461 

80-08-22 P 
09 

. 6 1 4 ! 466 - 7 4 6 1  

RE : Rev i ew of E n v i ronmental  Impact Statement/As s e s sment 
T i t l e :  Draft E I S-For Rev i ew and E s ta bl i s hment of Natural G a s  Curta i l ment 

Pri ori t i e s . Vol ume #3 , Sta tewi de , 80 -08 , 1 2  Months 
SA l Numbe r :  3 6-471 -0009 

Dear Mr . Ba s s : 

The S tate Cl eari nghouse  coord i n ated the rev i ew of the above 
referen ced envi ronmental i mpact sta temen t/ a s s e s smen t .  

Th i s  e n v i ronmen tal repo rt was revi ewed by al l i n terested State 
agenci e s . Rev i ewi ng agen c i es have not stated s pe c i fi c concern s 
rel ati ng to th i s  rep ort.  

T h a n k  you for the o pportu n i ty to rev i ew th i s  s tatemen t/ a s s es sment . 

J Y B : rmr 

cc : DNR , Mi ke Col v i n  
EPA , Ma ry Rhodes 

1 5 1  

G!J. � c2:d� th Y .  �a c hma n 
Admi n i ster i ng Offi cer 





------------------------ ----- ---------------- ------- ------ ----- -----

VICTOR ATiYEH 
�E"""" 

Executive Department 
1 55 COTTAGE STREET N,E. ,  SALEM, OREGON 9731 0 

August 1 3 , 1 9 8 0  

Lynne H .  Church 
Di rector 
Divi s ion of Natural Gas 
Department o f  Energy 
Washington , D . C .  2 0 4 6 1  

Regul ato ry Ana ly s i s  for Review and E s t abli shment o f  
N atural Gas Curtai lment Priorities 
PNRS 8 0 0 7  4 5 4 0  

, ' 

j, : /' �,----I ' 

Thank you for s ubmitting your draft Environmental Impact 
S tatement for S t ate o f  Oregon review and comment . 

Your draft was referred to the appropri ate s tate agencie s  
f o r  revie';v . T h e  cQ.D.S.en�1J.S-aID.ong_f'eviewing agencies was 
that the draft' �quately des cribed-th-e-env�ronrnental 
iinpa _:,.::c:,...:t=---::o

=-:
-f

=---=y�o=-u=r-==-p-=r-=o-=.p-=o--=sa=-=-=-l=---:-=---·· _---_-_-._-._-=-=--.. -.--. 
--. 

---

We \vi ll expect to receive copies o f  the final s tatement 
as required by Coun ci l  of Environmental Qual i ty Guide lines . 

S in ce r e ly , 

DIVI S I ON 

KW : cb 
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STATE OF RHODE ISLAND AND PROVIDENCE PL ANT A TIONS 

Department of Administration 
STATEWIDE PLANNING PROGRAM 
265 Melrose Street 
Providence, Rhode Island 02907 

Ms . Lynne H .  Church 
D irec tor 
Divis io n  o f  Na tural Gas 
U . S .  Department of Energy 
Washington , D . C .  20461 

Dear Ms . Chur ch : 

Augus t 5 ,  1 9 80 

This o f fice , in it s cap ac ity of clearingho us e des ignate under 
OMB Circular Number A- 9 5 , Part I I , has reviewed the Draft Environmental 
Impact Statement for Review and Estab lishment of Natural Gas Curtailment 
Priorities , ��y 1 9 8 0 . 

The do cument was received for review on July 7 ,  1 9 8 0  from your o f fice . 

The Technical Committee o f  the O f f ice of State Planning was- pre­
s ented the s t af f findings as a re sult of the review along with the s ta f f ' s  
recommendat ion at its meet ing o f  August 1 ,  1980 . The Commit tee finds that 
the do cument is in conformance with applicable state plans and confl icts 
with no o ther plans o f  which it is aware and therefore has no comment or 
obj e c tion . 

We thank you for the opportun ity to review this do cumen t . 

RJF/sj c 

Reference File : EIS- 8 0-06 

Yours very truly , 

-- --:-' 
; �  /' / '  // / )  �-: -_� ,/ / _r " _ ' ,> __ _ 

�_�/ /./ Rene ' J .  Fontaine 
/ 

A-9 5  Coordinator 
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S T A T E  P L A N N I N G B U R E A U  

State Cap i tol 
P ierre, South Dakota 5750 1 

605/773-366 1 

August 14 , 1980 

�� A �� �� ..4 � ........ � II �9 ..... 1 �� Office of 

Executive management 

Albert F .  Bass or Paula Daigneault 
Department o f  Energy 
2 0 0 0  M Street , N . W .  
Room 7 108 
Washington , DC 20461 

RE: DOE/ElS- 0 065 
SAl #El S - 0 1038l 
Review and Estab l ishment of Natural Gas Curtailment Priorities 

Dear Mr . Bass or Ms . Daigneault :  

The State Clearinghouse has distributed for review the above stated 
drafted environmental impact s tatement . No comments were received in 
regard to thi s  document , but thank you for the opportunity to review 
and conrrnent . 
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STATE O F  UTAH 

Scott M. Matheson 
Governor 

Kent Br iggs 
State Plann ing Coord inator 

U . S .  Dep ar tment of Energy 

Division of  P o l icy and Plann ing Coo rd i nation 

Intergovernmental R elations Section 
Lorayne Tem pest, Associate State Planning Coordinator 

1 24 State Capi tol 
Sal t  Lake City. U tah 84 1 1 1  

533-4981 

Sep t emb er 19 , 1 9 8 0  

E c onomi c Regulatory Adminis tra t ion 
Offi c e  of Regulations & Emergency P lanning 
Washington D . C .  2 0 5 8 5  

SUBJECT : Regulatory Ana ly s i s  f or Review & E s t ab l ishment 
of N atur a l  Gas Cur t a i lment Priori t i e s . Vol­
tmles 1 J 2 J 3 and 4 .  ( SAl # 8 0 0 7 1 1 12 0 )  

D ear S irs : 

The Utah S tate Envir onmental Coor dinating C ommi t t e e  
h a s  r ev i ewed t h e  information i n  Vo lume s  1 ,  2 ,  3 and 4 ,  o f  
t h e  Regulatory Analys is f or Revi ew and E s t ab li shment of 
Natur al Gas Cur t ai lment Prior i ti e s . 

The C ommi t t e e  off er s no comment at thi s  time . 

Thank you for the opportun i ty to r eview thi s  mater ia l .  

S inc er e ly , 

��r/�� I erry ern 
A- 9 5  oordina tor 

• 
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